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The WHAT'S NEW magazine | 


Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 


=MONROEF 


BUY ONE AND SAVE 


50% ON THE 


Д E ' 
Here's a steal of a deal. Double good because it's on 


/4 1 

4 
Monroe's two best-selling shock absorbers. Мопго- ii 
Matic,” America's #1 shock for cars and Monro- 
Magnum® 60, the Big Gun in pickup, van, and 
4-wheel drive shocks. Buy either shock and get a 
ё" second shock for half price. That's a 5096 savings 

on the second shock. For the ride of the year, 

% make the play of the year on Monroe's two best 
sellers! Monro-Matic and Monro-Magnum 60. 
At your nearest participating Monroe retailer. 
Offer good only while supplies last. 
“Manufacturer's suggested offer off the full list price. 


Monroe Auto Equipment (tco) 


Division of Tenneco Automotive e" 
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Coming your way: 
revolutionary new tires 


A flood of unique, sometimes radical, designs 
has the industry in a technological ferment. 


92 
Building high-tech 
rockets on the cheap 


Hopes are high as two fledgling companies race 
to crack NASA's monopoly on space flights. 


103 
Build an ultralight? 
Tips from an expert 


An aeronautical engineer and pilot shares his 
adventure buying and building a kit ultralight. 


126 
Special section: spring 
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The new Cutlass Cruiser. 


Room for 8 can still look 
good after 6. 


Introducing the first mid-size, front- Тһе rear seat backs are split, to fold. 
wheel-drive Olds wagon ever—the new And it has a tailgate that lifts in one 
| Cutlass Cruiser. easy motion and a hinged window that 
Йй It has 74.4 cul ft. of cargo space, and, opens separately for easy access to the 
n when you like, àvailable room for eight. rear compartment. 
i So you know it$ practical. But even But that’s not all. If you like, extra 
Xy better, it's an Oldsmobile. special touches like a power tailgate lock 
P So you know it does more than just release, woodgrain appearance, and auto- 
мй carry passengers nicely. With its stylish, matic load levelers are available, too. 


~ contemporary lines, it carries itself quite The new Olds Cutlass Cruiser. Nc 
z ресу, too. The ride is smooth and quiet. other wagon carries it all off quite ^ 
cis n handsomely-appointed. like this one. 


Lets get it together... buckle up ce 


И There is a special feel 


You'd expect а 220-horsepower 
outboard to have brawn. But the 
Yamaha V-6 Special also comes 
with a brain. 

This top-of-the-line Yamaha 
has a built-in micro computer that 
instantly adjusts ignition timing 
ec to compensate for 
changes in engine 
| speed and temper- 

ature, boat load, 
and fuel quality. 
That adds up to 

£e smoother, cleaner 
running across the entire power 
spectrum. 

All Yamaha loop-charged 
V-6 outboards fire on every 60° 
turn of the crankshaft, instead of 
the 307/90* firing sequence of 
other brands. This virtually elim- 
inates engine shake at idle, pro- 
vides smoother top speeds and 
longer engine life. 


Є YAMAHA MOTOR CORPORATION U. S. A. 1983 


e first outboard 
with a brain. 
und of makes 
you stop and thin 


Our large 
and mid-range 
outboards also come 
equipped with Preci- \ 
sion Blend " oil injection 
which continuously adjusts 
the fuel/oil ratio to deliver 
the cleanest, most economical 
operation possible. 

See all the new Yamaha out- 
boards — from 2 to 220-plus 
horsepower — at your dealer. 
Once you realize what we have 
to offer, you won't give other 
brands a second thought. 


For your nearest 
dealer, call 
1-800-447-2882 
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Readers Talk Back 


Address letters for this column to: Readers Talk Back, PoPULAR SCIENCE, 
380 Madison Ave., New York, N.Y. 10017. Because of the large 
volume of mail, we are unable to acknowledge unpublished letters. 


Weather forever 


I have always been impressed with the 
standards of accuracy in POPULAR SCI- 
ENCE, but you slipped when you printed 
David Miller's letter in the March 
issue. He stated the alarming news 
(were it true) that NOAA Weather 
Radio is scheduled to go off the air at 
the end of this year. 

I realize that you are not responsi- 
ble for views expressed in letters, but 


| I think you should have called NOAA 


—] have. You would have learned that 
there is no such plan to end this use- 
ful service. 

Anthony Е Williams, Seattle, Wash. 


Don Witten, Public Affairs Officer for 


| the National Weather Service, said in 


early February: "As of now there is no 
specific directive, order, or legislation 
that calls for closing down NOAA 
Weather Radio. There have been stud- 
ies made that suggest this as a cost- 
cutting measure, but there has been no 
action on these." 


Sailing fuel 
I enjoyed “Spin-Sail: Magnus Effect 


| Powers Ships” [Jan.]. However, the fuel 


cost required to rotate the sail and its 
effect on overall savings were not 
mentioned. Certainly fuel require- 
ments for the sail would add addi- 
tional weight to a vessel, and this 
would directly affect the performance 
of a vessel and its available cargo 
space. 

Carmine Stropoli, Fanwood, N.J. 


C. P. Gilmore replies: "The fuel may 
amount to perhaps five to 10 percent 
of that needed to produce an equiva- 
lent thrust conventionally, that is, with 
a propeller." 


Nuclear backyards 


To those who claim that “Three Mile 


Island was only a minor incident" and 
that there isn't “any problem with dis- 
posal of nuclear wastes except for gov- 
ernment interference" [letter from 
John Rogers, RTB, Feb.], I would like 
to point out reality. Private industry 
is responsible for Love Canal, and now 
the government (meaning taxpayers) 
has to clean up the mess. 


List after list can be constructed of 
irresponsible waste disposal (Dioxin in | 
Missouri, the Lowry landfill in Denver, | 
etc.). Why shouldnt state and federal 
officials get involved? No nuclear 
plants should be allowed to operate 
until wastes can be safely contained. 
Let's have the company officials offer 
to store the wastes in their backyards! 

Roger Piwowarski, Elizabeth, Colo. 


Drawing panes 


In the article “Solar to Go" [Feb.], you 
show a schematic drawing of a solar 
collector. You show a panel of CDX, 
then the absorber plate, then some- 
thing that is unidentified, and last the 
glass door. Why throw a curve like 
this? 

V. R. Lerch, Quincy, Ill. 


Alfred W. Lees replies: "In any sliding 
glass unit there's one fixed pane that 
the sliding pane moves past. We didn't 
find it necessary to label the pane." 


Heat-pipe payback 


While the article "Heat-Pipe Furnace" 
[Feb.] was welcome, the figures on the 
length of time required to pay back 
the cost of the 95-percent-efficient fur- 
nace were somewhat puzzling. Using 
the figures in the article I calculated 
that the payback time for the Heat- 
Pipe furnace was six years ($1,400 di- 
vided by $231 savings) and the time 
for the 95-percent furnace was 8% 
years ($2,500 divided by $292), a dif- 
ference of 2' years. This is far from 
the "more than 14 years" noted in the 
article. Perhaps I’m missing some- 
thing by not seeing where the addi- 

tional 12 years of payback came from. | 
Charles M. Edwards, Cherry Hill, N.J. 


V. Elaine Smay replies: "Here's how 
Larry Raffensberger from Borg-War- 
ner arrived at those numbers you ques- 
tion. The incremental cost of the 95- 
percent-efficient furnace is assumed to 
be $900, and the additional annual 
saving with it is calculated to be $61. 
Divide $900 by $61, and you come up 
with the 14 years to pay back the 
incremental cost, as he states. Your 
method of calculation arrives at the | 
payback for the total cost of the 95- 
percent-efficient furnace. His method 

Continued 
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IBM PC Software: the value of choosing 


Shoes. и 
If they don't fit, they're not worth wearing. 
Software programs. 
If they don't fit, they're not worth using. 
That's why it's altogether fitting that IBM 
Personal Computer Software offers you a choice. 


Size up tbe selection. 


You'll find many types of programs in the 
IBM software library. They'll help keep you on 
your toes in the office, at home or 
in school. 

There are, in fact, seven 
different categories of IBM pro- 
grams called “families.” A family 
of software for business, productivity; 
education, entertainment, lifestyle, 
communications or programming. 

Of course, every program in 
every family is tested and approved by 
IBM. And IBM Personal Computer 
Software is made to be compatible 
with IBM Personal Computer hardware. 


"к 


rograms that fit. 


Pu tting your You may write interoffice memos and want 
best foot forward. streamlined word processing program. Or you 


may be a novelist looking for a program with 
features worth writing home about. 


| 
- 
| 


Although every person isn’t on equal footing 


i when it comes to using personal computer Now you can find IBM Personal Computer 
p^ software, there's something for almost everyone in Software that fits — to help XR RECEP lish 
| the IBM software library. specific tasks and reach individual goals. 
2 For example, you may be on a shoestring Р 
budget and want а big selection of programs Stroll into a store today. 
with small price tags. Whats the next step? 
You may be introducing students to Visit an authorized IBM Personal Computer 
computing and want programs that are simple to dealer or IBM Product Center near you. To find 
j use and simple to learn. out exactly where, call 800-447-4700. In Alaska 
À i You may run a business requiring or Hawaii, 800-447-0890. 
sophisticated inventory and payroll Ask your dealer to demonstrate your choice 
programs. Or you may run a business of programs. Then get comfortable. Sit down at 
requiring a single accounting program. the keyboard and try IBM software on for size. 


Personal Computer Software 
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Readers Talk Back 


arrives at a payback (in incremental 


| saving versus the HeatPipe furnace) for 
the additional cost only.” 


Wrong rotary 


The article “Sporty Two-Seaters" 
[Feb.] has a few flaws in the specifica- 
tions and performance sections. The 
axle ratio on the 70-cu.-in. Mazda 
RX-7 is 3.933, not 4.076 as stated. Also 


| the tire size and type are incorrect: 


Tire size is only 70SR13 on 13-inch 
wheels. | 

The RX-7’s acceleration has always 
been known as “zero to 60 in less than 
10 seconds.” How did the test driver 


| get to 60 mph so slowly? 


Scott K. Seaman 
RX-7 Club of America 
Kansas City, Mo. 


| Jack Keebler replies: "You're right 


about the specifications. The accelera- 
tion number was recorded by computer 
—the car was carrying two people and 
about 20 pounds of test equipment at 
the time, which are our normal test 
conditions." 


Back-seat blues 


| I just finished reading the test of the 


baby trucks [“Compact 4WDs— Who's 
King of the Hill?" Jan.]. You neglected 
one important comparison when dis- 


| cussing the folding front seat for rear- 
| passenger access: Jeep makes a four- 


door. I wish Ford and Chevy would do 
it—a mini-Suburban would be ideal! 
You just can't beat that back-seat 
access. 

George Souleret, Mechanicsville, Va. 


Dangerous gutter? 


For more years than I care to remem- 
ber Гуе read “Wordless Workshop.” 
But I think there is a problem with 
the January installment. Citing Sec- 


| tion 3712, paragraph (i) of the Uni- 


form Building Code, all fireplaces, 


| stoves, etc., must have a hearth of a 
noncombustible material extending 


a distance of 12 inches on each side 
and 18 inches in front of the opening. 
The four-inch gutter shown fails dis- 
mally in meeting the specifications 


| required. Not only is it messy, it’s also 


dangerous. 
Carl R. Brush, San Diego, Calif. 


Alfred W Lees replies: “The Wordless 
idea doesn't deal with safety but with 
neatness. Of course the hearth must 
be noncombustible. Ashes still dribble 
from a wood stove and the metal gut- 


ter provides a bib to prevent this con- 
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stant cleanup. There is nothing dan- 
gerous about it.” 


Phoenix transmission 


Your article on the Gleason differen- 
tial [Feb.] jogged my memory. Perhaps 
Mike Bargo is too young to remem- 


ber that several decades ago a story | 


on a similar differential appeared. I 


was intrigued by such a wonderful | 


idea and waited for it to hit the mar- 
ket. It never did. Later I read that it 
had failed expectations and was dis- 
carded—something about it disinte- 
grating at high speeds. 

Now it's back. It seems to me that 
anything this good should be used in 
every vehicle in the world. 

Claude A. Allen Jr. 
Jacksonville, Fla. 


Suspect serviceability 


How do you judge a car's serviceabil- 
ity rating? In past issues you have 
listed some suspicious ratings. For 
instance, for the Pontiac Fiero 2M4 
(“Sporty Two-Seaters,' Feb.] you give 
a rating of four for ease of changing 
the spark plugs. After close examina- 
tion of the car, I could not see how 
anyone but a seasoned mechanic could 
give it a four. Are Jim Dunne and 
Jack Keebler mechanics? 

Daniel Ruggiero, Scotia, N.Y. 


Jack Keebler replies: "I'm a former 
BMW mechanic, but I try not to let that 
influence my ratings." 


Corrections: А table that accompa- 
nied the article "Matching the Screw 
to the Job" [Oct. '83] was wrong. The 
columns giving pilot-hole drill sizes for 
softwood and hardwood should have 


read as follows: 


Screw Softwood Hardwood 

size pilot-hole pilot-hole 

drill (no.) drill (no.) 
2 55 51 
3 53 48 
4 51 44 
5 48 39 
6 44 34 
7 41 31 
8 37 29 
10 33 26 
12 30 18 
14 25 10 


The Thunderbird turbo coupe does 
not have a four-wheel-disc-brake sys- 
tem (“Turbochargers vs. a V8," March]. 
It has front discs and rear drums. 

The price for the Nibblex Super 
sheet-metal-cutting attachment [^What's 
New in Tools," Feb.] is $29.95. 
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Motorcraft FL-1A oil filters trap 
more dirt because they last 
| longer than any leading filter. | 
S (In fact, in an industry standard | - 
|comparison testi. — SAE J806A — 
ithe FL-1A lasted on average | 


twice as long. And with this | 


longer life span it trapped, on 
| average, twice as much dirt as its 
ee ding-cempetiters— — — ——31 
The FL-1A oil filter from 
| Motorcraft. Quality parts for all 
makes of cars and trucks. 
(Get it together — buckle up. 


otorcraft 


HOW ВРСООРВІ 
MAKES T. 


ILL-TERRAIN T/A: 


The Radial All-Terrain TA is built 
strong and rugged to maximize truck өл, 
dependability—off the road or dround 
town. Its tread pattern delivers ) 
remarkable wet and dry tractionon * 
all kinds of terrain and a quiet ride. « | 
on-the-road. dE. 


HIGH TECH 


BF GOODRICH '"RADIALS 


“hy 
u^ 


The Radial All-Terrain T/A™ was 
designed specifically with your 
truck's performance in mind. The 
Radial All-Terrain T/A was recently 
evaluated on a specially modified 
truck. The result: impressive 
performance. When equipped with 
the durable Radial All-Terrain T/A, the 
test vehicle provided remarkable 
traction. Even while completing a 
135-yard hill climb over deeply rutted 
terrain with up to a 45° slope. 


The BF Goodrich Radial AllTerrain T/A 
is available in sizes for direct application 
on most original equipment wheels. 
A. Three carcass plies help resist 
sidewall bruising to optimize truck 
dependability. 
В. Folded belt system provides 
excellent handling plus strength. 
C. Tread pitch sequencing offers 
quiet ride. 
D. Dual compound tread imparts 
outstanding mileage. 


© 1984 BFGoodrich 


WE MAKE TRUCKS PERFORM 


Science Newsfront Forwardewegi wings in Йу 


| The first embodiment of what seemed 
initially to be a wacky concept [^Wrong- | 
By ARTHUR FISHER Way Wings," PS, April '80] should be 
flying sometime this summer. The 
| X-29, built by Grumman Aerospace 
Ez ! Corp. for the U.S. Defense Advanced 
ЕР Research Projects Agency, is shown 
being readied for static stress testing 
| in an assembly plant. The craft is the 
| first “X” (for experimental) airplane 
to be built for the Department of De- 
fense in more than 10 years. | 
Forward-swept wings confer several 
advantages to advanced fighter planes. 
Especially in the critical transonic 
speed range—from about 600 to 1,000 
mph—they generate a weaker shock 
wave than normally swept wings, pro- 
ducing less drag. That makes the plane | 
inherently more maneuverable, a vital 
attribute for jet fighters eluding mis- | 
siles or enemy planes. At lower speeds, | 
| the wrong-way wings contribute bet- | 
| ter lateral control and stall behavior. 
Is there a trade-off? Of course. The 
stresses on a forward-swept wing are 
higher than those on a conventional 
one, so the wing must be made stronger. 
That requirement prevented the real- 
istic development of such craft until 
the advent of space-age composite ma- 
terials such as graphite epoxy, which 
could be fashioned into wings that are 
both lighter and stronger than metal | 
ones. The X-29 has graphite-epoxy- | 
composite wings. In the photo they are | 
covered with special rubber-and-steel- 
sandwich tiles called loading pads. 
Connected by cables to hydraulic actua- 
tors, the pads are used to simulate the 
stresses of flight: А computer directs 
varying loads to different areas. 


Telepresence in space 


The artist's concept at left depicts a 
device reaching out to repair some 
| large space structure in orbit. To a citi- 
zenry become somewhat blasé about 
space feats, especially after the re- 
markable untethered frolickings of the 
Challenger astronauts last February, 
this scene may not seem remarkable. 
Yet it is. The device in the painting is | 
called a telepresence actuator, and 
telepresence is a daring concept. The 
multi-armed actuator, equipped with 
| lights, tactile sensors, and stereo TV 
cameras, would, in the telepresence | 
scheme, be wholly controlled by an 
earthbound operator. The actuator 
would in effect be an extension of the 
whole range of human faculties some 
hundreds or thousands of miles away. 
Telepresence as a concept arises 
from the fields of automation and ro- 
Continued 
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Plymouth-the best built, best backed American cars- 
presents the 5/0 Reliant К. 


th, 


Best built American cars. 
Match it, anyone! 
We didn’t cook up this claim 
ve fact: Ply mou has the 
West percentage of safety 
recalls based on "National 
Highw ay Traffic Safety Admin- 
istration recall data for '82 and 
^83 cars designed and built in 
North America. 
Chrysler Technology, that's 
quite an achievement. It’s this 
technology that designed, 
p and built the 
5/50 Plymouth Reliant К. 
Match it! 


fUsc ЕГА est mpg for е п, Your mil 


Based on recent m5 


Thanks to New 


5 vears or 80 OOO mile: СТА à tcx TIERE 


Best backed American cars. 
Match it, anvone! 
Ic s the quality built into every 
5/50 Reliant K that gives 
Plymouth the confidence to 
back them with a 5-vear or 
20,.000-mile Protection Plan* 
on the engine, powertrain and 
against outer body rust- 
through. There's no extra cost 
to you. Just the assurance 
vou've got the best-protected 
car in the industry. 
Match it! 


The best value of any 
6-passenger American car 
line. Match it! 

Every way you consider it, 
Reliant K proves its value, 


At4lest. hwy. (29) EPA est. mpg, 


Reliant K is America’s highest 
mileage, front-wheel drive, 
6-passenger car with the lowest 
base sticker price. The stand- 
ard equipment adds even more 
value: power disc brakes, 
steel-belted radials, new 
Instrument panel and more. 
Match it! 


The 5/50 Reliant K’s 
resale value: another best. 
Match it! 

Reliant K’s resale value 15 the 
highest of апу American 
compact? ° Add that to ev ery- 
thing else Reliant K gives you, 
including the 5/50 Protection 
Plan, and vou have values 
the competition simply can't 
match. The 5/50 Plymouth 
Reliant K. Match it! 

(If vou can.) 

Buckle up for 

safety. 


540 Plymouth Reliant К. Match it! (If you can.) ЫШ 
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Science Newsfront 


botics. It has been under study at 
NASA's Marshall Space Flight Center 
under the direction of Georg von Tie- 


Basically, a human operator with sen- 
sors attached to different parts of his 
body could move his head, arms, and 
legs, and thereby manipulate a robotic 
device far away to perform any activ- 
ity with all the finesse of a human 
being. For example, a person in New 
York could “drive” an unmanned car 
| safely through Los Angeles traffic: He 
would see what TV cameras in the car 
see and would steer, brake, and accel- 
erate simply by moving his body. 

“It would be the same way in space,” 
says von Tiesenhausen. “With telepres- 
ence you could do things in space as 
if you were really there.” A recent 
Massachusetts Institute of Technology 
study for Marshall evaluated the po- 
tential of telepresence compared with 
what NASA calls EVA, for extravehic- 
ular activities, in which a spacesuited 
astronaut works outside his vehicle. 

“We want to be able to match the 
human capabilities of EVA with the 
mechanical capabilities of telepresence 
using only current technology,” says 
von Tiesenhausen, adding that the 
goal should be achievable by the 1990s. 
| Telepresence will be much preferable 
| to EVA, he believes: “If an astronaut 
wants to go outside the spacecraft, he 
| has to suit up. That takes time. Fur- 
thermore, he has to 'pre-breathe' —sit 
in a chamber aboard the spacecraft 
| that gradually lowers air pressure and 
acclimates him to the lower pressure 
of the spacesuit. That takes more time. 
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Апа then you have to consider that 
astronauts tire; a machine doesn't. 


| Finally, telepresence is safer.” 
senhausen, manager of robotics in | 
Marshall’s Advanced Systems Office. | 


Future technologies will vastly 
broaden the capabilities of telepres- 
ence. By the year 2000, for example, 
the robotic devices may be equipped 
with holographic cameras, artificial 
intelligence, and sensors that exceed 
the ability of the human hand. 


Atmosphere simulator 
Physicists at England's Rutherford 


|, and Appleton Laboratory (RAL) are 
| building a unique research tool that 


will enhance the accuracy of remote 
sensing and measurement of Earth 
and other planets from space. The in- 
strument is a 26-foot-long, double- 
walled vacuum chamber with gold- 
plated mirrors at its ends, as seen in 
the photo (lower left). It will measure 
the spectroscopic properties of various 
gases, including those found in Earth’s 
upper atmosphere and, for example, 
the atmosphere of Jupiter. 

Different gases, in varying mixtures 
and at different concentrations and 
temperatures, absorb different wave- 
lengths of light by different amounts. 
Knowing in advance just how these 
variables change is crucial in interpret- 
ing the results from remote sensing 
cameras and other devices—infrared 
radiometers, for instance, used in study- 
ing the sea surface. 


The RAL device will create a light - 


path one kilometer (0.62 mile) long 
because light introduced into it will 
bounce back and forth between mir- 
rors at each end. The spherical, con- 


cave glass mirrors are coated with a 
layer of gold vso micron (0.0000008 in.) 


thick. The stainless-steel vessel itself | 


can be cooled to —200 degrees C 
(— 328 Е) and will withstand pressures 
as high as five times normal. The ex- 
perimenters can introduce at will pre- 
cisely measured quantities of such 


gases as methane, ammonia, carbon | 


dioxide, nitrogen oxides, fluorocarbons 
... Whatever gas is of interest to envi- 
ronmental scientists, geoscientists, 
planetologists, et al. 

The RAL experimenters plan to co- 
operate with U.S. space experts by cre- 


ating the presumed atmosphere of 


Jupiter in the chamber; studies of its 
behavior will guide the operation of 
the monitors on NASAs Galileo space 
probe when it plunges into the Jovian 
atmosphere in 1988. 


Cool down, save lives 


It isn’t just advisable to cool down 


gradually after strenuous exercise; it’s 
downright essential. Dr. Joel E. Dims- 
dale and fellow researchers at Harvard 
Medical School found that even in 
healthy young men there can be a 
dangerous buildup of chemicals called 
catecholamines in the blood if the 
gradual cool down is eliminated. These 
so-called "fight or flight mechanism" 
substances can cause heart attacks if 
present at high levels, especially in 
those who already have heart disease. 


Reporting in the Journal of the Ameri- | 
can Medical Association, the physi- | 


cians say that "the worst possible 
strategy for exercise cessation would 
be to have the patient abruptly stop 
exercising and stand. The best strat- 
egy would be for the workload to be 
diminished gradually or for the sub- 
ject to rest supine after the exercise." 


Hazardous-waste disposal 


Engineers at the Department of En- 
ergys Argonne National Laboratory/ 
West, in Idaho, have developed a new 
device that can quickly and inexpen- 
sively reduce a variety of hazardous 
liquid wastes to a concentrated dry 
sludge for disposal. It is called SHADE, 


for shielded hot-air-drum evaporator, | 


and it consists of a tower of doughnut- 
shaped trays (seen in the photo, bot- 
tom right) over which the liquid waste 
cascades. The array sits in a conven- 
tional 55-gallon drum. Hot air circu- 
lates through the cascading liquid and 
evaporates about 3v» gallons an hour. 
The drums can be disposed of when 
they fill with sludge. So can the trays, 
if desired; that might be the case with 
radioactive waste. 


By JIM DUNNE 


ta 


Hyundai's rear-drive Stellar, powered 
by a 1,600-cc (97.6-cu.-in.) engine, is 


Flood warning 


Another wave of small cars from the 


Far East is on its way to the US. | 


These will be smaller, lighter, and 


| probably cheaper than most American 


subcompacts. Suzuki and Isuzu will 
supply Chevrolet with minis in rela- 
tively small numbers—probably less 
than 100,000 in total—starting next 


| fall. The Korean Hyundai (pronounced 


hun-die) company plans to bring in 
its Pony and Stella sometime within 
the next two years. Another Korean 
auto maker (partly owned by General 
Motors) reportedly will ship small cars 


to Pontiac, also within two years. 


What does it mean? First, greater 
confusion for buyers already besieged 


| by seven Japanese companies with 


many different models. Also, Ameri- 
can car makers (Chevrolet, Ford, Ply- 
mouth, and American Motors) will be 
harder pressed to match these low-cost 
imported cars in value. Then, add a 
strong dose of confusion over which 
brand is best. Even experts find it in- 
creasingly difficult to say which car 
best fits individual needs. 


Pony perspective 


А company in Canada has already 
started this year to market the Korean- 
built Hyundai Pony north of the U.S. 


| border. Interestingly, representatives 


of that company feel that their vehi- 


| cles pose no threat to sales of U.S.- 
| built cars. 


^We think of the Pony as a Far East 
car, just like the Japanese cars. We 


| think the American buyer who likes | 
Far East cars will see the Pony as com- | 
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being marketed in Britain. Its wedge | 


Detroit Report 


experts in the future," says GM chair- 
man Roger Smith. “We will strive to 
keep special-name cars for each divi- 
sion in production." 

The best bet on this subject is to 
wait and see whether Smith's plan 
comes true. There's a strong chance 
for the new corporate super-managers 
to strangle an innovative car like Fiero 
on the grounds that it does not return 
sufficient profit for the investment. 


Cutlass is number one 


While the automotive press goes wild | 


over performance cars such as the Fi- 
ero and Corvette, it's the almost-stodgy 


Cutlass Supreme that walks away with | 


honors as the top-selling car for 1983. 


ш: | Along with that honor, General Mo- 


: ч йы hae UM 
profile was cast by Turin's Giugiaro. 


petition for the Japanese brands, not 
as competition for Ford and Chevro- 
let," explains John Wright, sales vice- 
president for Hyundai Auto of Canada. 

The Canadian Pony is powered by a 
1.4-liter (85-cu.-in.) Mitsubishi-de- 
signed four-cylinder engine and fea- 
tures rear drive and four-passenger 
seating capacity. Price is just under 


$5,000 (U.S.). The Pony has Italian | 


styling and competes with models such 
as the Nissan Sentra, Mazda GLC, 
Honda Civic, and Toyota Corolla. 


No more Fieros? 


You would think so under the new 


General Motors division setup, in 
which all new projects are controlled 
by two super-managers. One manager 
will control Chevrolet and Pontiac. 
The other will oversee Buick, Olds- 
mobile, and Cadillac. 

Fiero was conceived, developed, and 
built by Pontiac alone. At times the 
work was done secretly because GM 
brass did not approve of the car. Under 
the new setup such secrecy would not 


| be possible. Each new car would have 


to be approved all the way up and 
down the corporate line. But GM offi- 
cials say that cars such as the Fiero 
will have a chance under the new 


setup. In fact GM says it intends to | 


build more models like Fiero with 
stronger design variation for greater 
divisional identity. GM maintains that 


this is one of the underlying reasons 


for the super-divisions. 

"Projects like Fiero will have the 
help of large groups of design, engi- 
neering, assembly, and manufacturing 


tors probably gets more profit out of 
Cutlass than from any other car line 
in the corporation. That's one reason 
it's so difficult to get an innovative car 
into production at GM. The tried-and- 
true models produce the most profit, 
and by a wide margin over the per- 
formance coupes. Why is Cutlass so 
strong? It could be that the Oldsmobile 
name means security to buyers. Olds 
may not have image cars like Chevro- 


let and Pontiac, but its reputation for | 


quality and reliability is paying big 


dividends with buyers who are care- | 


ful with their money. 


More light, less lamp 


Cibie of France, the headlight inno- 
vator has a new type of auto lamp 
that might show up on American cars 
before the end of the decade. It’s de- 
scribed as an ellipsoidal type and fea- 
tures a smaller lens face but a deeper 
length. Cibie uses a system of reflec- 
tors in the deep section of the light to 
focus the beam through the smaller 
opening. As in most European types, 
the headlight uses a separate bulb and 


lens. Burned-out bulbs can be swapped | 


without replacing the entire headlight. 
There is no standard size for the lamp's 
lens face. That allows auto makers to 
shape the lens for best aerodynamic 


performance without diminishing | 


lamp output. 


More go for Alliance 


American Motors hopes it has the so- 
lution for a major complaint from Al- 
liance owners. Owners feel that the 
car lacks pep; they want more power. 
AMC’s answer is a 1.8-liter (110-cu.- 
in.) four-cylinder engine that will be 
offered as a performance option in 
place of the standard 1.4-liter (85-cu.- 
in.) power plant. 
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Alternate-Energy Answers 


| ing spaces. Alternatively a duct with 


By JAN F. KREIDER 


Jan F. Kreider is a consultin 
analysis of solar-energy a 


engineer specializing in the design and economic 
energy-conservation systems. He is the author of 


several books on solar technology and a lecturer at the University of Colorado. 


Power hookups 


One reads a lot about alternate sources 
of electrical power—solar thermal 
power, windmills, co-generation, etc. 
—but one never reads anything about 
how these power sources are synchro- 
nized with the main power grid into 
| which they feed. 


Louis H. Eisen | 


Oceanside, Calif. 


It is one of the key functions of control 
systems to perform this task. The three 
sources you mention produce AC power 
in the most-common designs. Solar 
thermal and co-generation plants are 
run like any other steam-turbine plants 
when connected to a grid. The turbine 
speed is accurately controlled to pro- 
duce power at 60 Hz. Small windmills 
producing only a few kW of power are 
automatically forced to run at syn- 
| chronous speed when connected to the 
grid. Any tendency to overspeed is 


countered by the grid's 60-Hz alterna- | 


tor. Larger aerogenerators use more- 
sophisticated approaches. 


| Collector efficiency 


Has anyone done tests to find out how 
| much of the available heat a solar col- 
| lector takes in? Surely some of the 
sunlight must reflect back out. 
Robert Bahr, Brattleboro, Vt. 


Standardized. tests of solar collectors 
have been in use in the US. since the 
late 1970s. The most-common test pro- 
| cedures are those published by the 
| American Society of Heating, Refrig- 
erating, and Air Conditioning Engi- 
neers (А5Н АЕ), located in Atlanta. 
The heat output, effect of sun angle, 
| and effect of aging are measured by 


| these standard tests. However, these | 


| data are only an intermediate step in 


finding heat production. The Solar | 


Rating and Certification Corp. (SRCC) 
in Washington publishes a guide in 
which the heat production of many col- 
lectors operating under many condi- 
tions is tabulated. 

These data are calculated based on 
tests that are similar to the ASHRAE 
tests. The Florida Solar Energy Cen- 
ter at Cape Canaveral also uses a 
performance-calculation approach sim- 


ilar to that of SRCC. 
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Determining dew point 


There is a lot of concern about con- 
densation within wall cavities. Is there 


a formula that will determine the dew | 


point when both inside and outside 

temperatures and relative humidities 
are known? 

J. M. Bokus 

Greenfield Center, N.Y. 
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The dew point is easily found using 


the graph shown. You know both tem- 
perature and relative humidity (RH). 
Find your known value of temperature 
on the horizontal axis, then move up 


| to the curve labeled with your known 


RH value. 

Next move horizontally to the left- 
most curve (100-percent RH), then 
drop vertically downward to the tem- 
perature axts from which you started. 
This is the dew point. The dashed line 
in the figure shows that 86-degree-F, 


50-percent-RH air has a dew point of | 


65 degrees F. 


Recirculating ceiling air 


My main living area has a cathedral 


| ceiling. I would like to collect the 


warm air at the apex and circulate it 
back to floor level. The area also has 
an open fireplace, so sometimes there 
is smoke in the air that I'd like to elim- 


inate. How can this be accomplished? | 
Donald Tesar | 


Yellowknife, Northwest Territories 
Canada 


You have two separate tasks to perform. 
Moving hot air from the high-ceiling 
area to the floor with a ceiling fan has 


been done in thousands of such build- 


several inlets can be installed horizon- 
tally along the ceiling near its apex. A 
small fan moves the air thus collected 


| to the floor via a vertical duct. Smoke 


removal is done by filters. If your 


| building is relatively tight, consider 


either an electronic activated -charcoal- 
filter system or an air-to-air heat ex- 
changer. The former could be integrated 
with the duct-type heat-recovery sys- | 
tem previously described. 


Attic ventilation 


Is it cost effective to install a powered 


| ventilator in the attic to reduce the 
temperature up there? My attic has 


R-30 insulation and air-conditioning 
ducts insulated to R-8. 
Ted Steig, Greenville, N.C. 


To answer this question, two simple | 
calculations are needed. First, find the 

heat gain, Q, into the conditioned air 
from the hot attic environment for both 
the ventilated- and unventilated-attic 


| conditions. Use the expression Q x A/R 


(Тыш + T,/3,413, in which A is the 
duct surface area, R is the duct-insul- 
ation R-value, Taa is the cool-air tem- 
perature in the duct, and T, is the 
attic temperature. The dollar value of 
this heat gain is Q multiplied by the 
cost of electricity (dollars per kWh) | 
and the number of cooling hours per 

year, divided by the air-conditioner 
seasonal-performance factor from the | 
manufacturer. To find Q for the non- 
vent case, use an average aitic temper- 
ature determined by several readings 


| during a typical summer day. In the 
| vent case, use the average outdoor 


summer temperature plus five degrees 
F for Т | 
Next, find the difference in these two 
dollar amounts for vent and non-vent 
cases. Compare this with the cost of 
owning and operating the fan. Operat- 
ing cost is the product of 0.746 times 


| fan horsepower times operating hours 
| per year times power cost (dollars per 


ЕМА). Take the owning cost to be 12 
percent per year of the initial installed | 
cost. If the difference in Q costs found | 
in the paragraph above exceeds the fan 
cost just calculated, use the fan; if not, 
don't. With an R-30 roof, attic ventila- 
tion won't have much effect on the 
building-cooling load. 


Got a question on an alternate energy such as solar, wind, 
water, or wood? Wondering about energy-conservation tech- 
niques for home heating or cooling? Every other month, al- 
ternating with "Adventures in Alternate Energy," Jan Kreider 
answers selected questions from readers. Send yours to En- 
ergy Questions, POPULAR Science, ЗВО Madison Ave., New 
York, N.Y. 10017. Queries cannot be answered by mail. 


WHY THE MICHELIN XA4 RADIAL MAY BE THE BEST CHOICE 
YOU CAN MAKE. 


Making a tire that performs 
exceptionally well for long dis- 
tances on blistering hot pave- 
ment is relatively simple. 

As is making a tire that per- 
forms well on rain-soaked 
highways. 

Or one that can handle 
twisty, snake-like back roads. 

Take these attributes sepa- 
rately and none is difficult to 
achieve. Take them together, 
however, and you have a 
problem. 

But it’s a problem that is, 
happily, not unsolvable. Wit- 
ness the Michelin ХАД. 

It took four years to develop. 
And 20,000,000 miles to test. 

But finally Michelin is intro- 
ducing this remarkable radial 
to the automobiles of America. 

. СОМЕ HELL. | The XA4 can do an inordi- 
i es HE E M nate number of things inordi- 
| E Br T ES nately well. It handles hot, dry 

pavement—filled with curves 
or arrow straight —like a high- 
way tire. It takes on wet roads 
like it was made for them. 

And should you encounter 
snow on your travels, you'll be 
reassured to know the XA4 
also performs like a snow tire. 

There's more. 

With proper care, a set of 
ХА4 will give you up to 
60,000 miles of tread life. And 
because of reduced rolling 
resistance, they save gas, too. 

What it all adds up to is this: 
there are probably few driving 
situations in which the XA4 
won't outperform the tires that 

-—— C'E presently 
Û On your car. 
No matter 
what they are. 


MICHELIN. 
BECAUSE SO MUCH 


OR HIGH WATER. MEME ON YOUR TIRES. 


Highest mileage: 4] est. hwy., [29] EPA est. mpg: Lowest 
base sticker r- price; $6,941 Also, best comparably equipped price? Longest 
standard warranty: 5 year or 50,000 mile 
; , ~ Protection Plan on engine, powertrain and 
no" ' outer body rust-through? 
[, In the world of six-passenger* 
_{% ы" T unb ОС Е | | a 
= = cars, it's possible to find greater luxury or ® 
more power. It’s easy to find bigger price : 
tags. But when it comes to overall value, to 
the simple day-in, day-out beauty of utility, » 
you cannot find a better six-passenger value than Aries. 
.. Aries 2-door, 4-door and wagon. Over 25 standard features. Gres 
trunk room. Proven on the road with over seven billion miles of front-wheel- 
drive experience. And members of over 300,000 American families. и 
If you want the best six-passenger саг you сап buy, see your y 
Dodge dealer, because that’s the only place you can buy or lease* a new Aries K.. 
DODGE. AMERICA'S BEST BUILT, BEST BACKED CARS 


ARIES SE W 


„a 


"Aries Wogon: 40 est. hwy., [28 ]EPA est. mpg. Use EPA est. mpg for comparisons. Your mileage may vary depending on speed, distance ond weather. Actual hwy. mpg lower. CA ests. lower. ""В 
excluding taxes and destination charges. 15 years or 50,000 miles, whichever comes first. Limited warranty. A deductible applies. Excludes leases. SEE DEALER FOR DETAILS. Warranty provisions 2 


THE BEST 
` 6-PASSENGER CAR 
YOU CAN BUY. 


DODGE ARIES K. 

OF ALL 6-PASSENGER CARS, 

` ARIES HAS THE HIC :HEST MILEAGE. LOWEST PRICE. LONGEST 
Ww NTY. AND BEST OVERALL VALUE. 


BUCKLE UP FOR SAFETY. 


ке роса comparison excluding tes ond destination cage . WSW tires $58 extra. Aries SE price higher. ““*Comparison of sticker prices for comparably equipped models 
rnanufacturer. TT Lowest percentage of National Highway Tha Safely Adminisirotion recalls of any American car division for 82 and 83 domestically designed and built cars. 


POPULAR SCIENCE CAR TEST #182 


Total cars tested to date: 665 


New-generation 


mini-vans 


Capable of carrying up to seven passengers, these 
small aerodynamic vans provide big-car comfort and 
small-car fuel economy. They’re somewhat alike in 
appearance, but the PS test team found many differ- 
ences in performance, serviceability, and economy in 
instrumented tests at Bridgehampton Race Circuit. 


By JIM DUNNE 
and JACK KEEBLER 
Photos by Greg Sharko 


wenty years ago, Americans wit- 
nessed a boom in small-car intro- 
ductions. This marked a radical 
change from the big-car-only offerings 
of the 1950s. Today, a similar revolu- 


Four vans form a new breed (clockwise 


tion is going on in the van-station- 
wagon field. 

Typical of this expanding range 
of vehicles are three that POPULAR 
SCIENCE took to its Bridgehampton test 
site: the Plymouth Voyager, Dodge 
Vista, and Toyota Van LE. For refer- 
ence, we included the Volkswagen 
Vanagon, the latest version of the 
original VW Microbus, which is now 


PS ratings— 
test report in a nutshell 


The ratings are based on test results and 
measurements. Results should be read with 
the understanding that they reflect tests only 
on our sample cars. An excellent rating is 
5 points; very good, 4; good, 3; fair, 2; poor, 
1; very poor, Û. 


Volkswagen 
Vanagon 


© 
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Toyota 
Van LE 


Vista 


Acceleration 
Braking 
Handling 
Maneuverability 
Quietness 
Roominess 
Vision 
Entry/exit ease 
EPA economy 
Ride comfort* 


*Authors' opinion 


s 
e 
E 
rw 
3 
3 
3 
4 
4 
3 
5 
5 
4 
2 


ал aen Diod pu DON 
Гы ظط‎ oon ظط‎ fo ظط‎ A تم تم‎ 
һы G3 Cn Cn & С» tu Pi QJ e 


equipped with a more-powerful, water- 
cooled four-cylinder engine. 

These vehicles are much more spe- 
cialized in design than the do-every- 
thing full-size vans. Voyager looks and 
functions most like a scaled-down ver- 
sion of the bigger vans. But unlike 
them, it has front drive. Mitsubishi's 
“Imported for Dodge” Vista is basically 

Continued 


from bottom): Dodge Vista, Plymouth Voyager, VW Vanagon, and Toyota Van. 


Phone Company’s Revenge 


$59 BREAKTHROUGH 


Gone are the cheap one-piece phones. But, memory dialing, tone/pulse switching, speaker- 
phones and comfortable phone company design handsets are the legacy of the fight. 


It was a battle. Last year, with millions 
of cheap one-piece phones around, the 
Phone Company was under siege. 

But revenge is sweet. Because, as fast 
as they appeared, most of the cheap 
manufacturers have gone. | 

One-piece phones that didn't feel like 
our familiar American phones are gone. 
And, millions of Americans have simply 
kept renting their old phones. 

So, the Phone Company's revenge is 
complete. Its great feeling handsets, re- 
liability and America's complacency, have 
won the Phone Company a major round. 

But, with 7O million American homes 
at stake, you can bet that the real war is 
just beginning. So, while the Phone Com- 
pany relaxes after the battle, a second 
wave of ‘smart phones’ is arriving. 

INDEPENDENT'S REVENGE 

Everyone's learned a lot. The Phone 
Company is offering features and the 
Independents have gotten the license of 
a regular Phone Company handset. 

But, this time the Independents are 


way ahead. Now you can have a stand- 


ard phone with a standard feeling hand- 
set just like you've had for years. 

Plus, look at this. You can have 10 
memory dialing, tone/pulse switching 
and you'll even get a great sounding 
speakerphone, all for just $59. 

LOADED 

Imagine the convenience of having a 
phone that dials for you in either Tone or 
Pulse at the touch of a switch. It will 
remember and dial any 10 numbers, in- 
cluding last number redial. 

And, best of all, you can dial your 
numbers without ever lifting the recei- 
ver. Just push the hands free button and 
you'll be using your all new, super clear, 
totally automatic speakerphone. 

If you do decide to lift the receiver, 
you'll find it cradles right on your shoul- 
der just like a Phone Company phone. 

'So, using this phone is like finding an 
old friend who's been educated since 
the last time you saw one another. 

PERFECT MARRIAGE 

The real claim to fame of this phone is 
its marriage of Phone Company fit and 
feel with super convenience features. 

Imagine walking around the room, 
taking notes or even washing the dishes 
while you talk on the phone. 

And, with a speakerphone, anyone 
else in the room can join in too. You'll be 
heard loud and clear whether you are 
nearby or across the room, because this 
phone has a built-in condenser mike. 

This speakerphone uses a new light- 
ning fast auto-simplex design. It's one of 
the reasons that it sounds so good. You 
see, instead of talking and listening at 
the same time and sometimes getting 
feedback and hollow sound, this phone 
only does one at a time. 

But, don't be misled. You won't even 
know it's happening. The computer brain 
in this speakerphone switches back and 
forth automatically with such lightning 


speed, it took us about 10 minutes of 
conversation to be sure. 

Of course, there are no push-to-talk 
buttons. Everything is automatic. And, 
you're in full control. You'll have a full 
range volume control, and you can switch 
to the comfortable handset at any time. 

The handset has its own condenser 
microphone and a headphone quality 
speaker in the earpiece to let you hear 
and be heard with astonishing clarity. 

THERE'S MORE 
You'll love dialing with this phone. 


There are no cheap flat buttons. You'll | 


have sculptured keys that fit your finger 
and feel solid. But, the best part of this 
phone is not dialing at all. 

You'll have a super fast 10 number 
automatic dialer that works with both 
the handset and the speakerphone. 

Dialing with the speakerphone is really 
nice because you don't have to lift the 
receiver unless you reach the person 
you want to talk to. 


TONE 


PULSE PROG/MUTE HAND FREE 

Each number you store may have up 
to 16 digits and you can switch from 
Pulse to Tone at any time. So, if you live 
in a Pulse area and want to use Sprint or 
MCI, just dial your local access code in 
Pulse, then switch to Tone. 

Don't worry about this memory dialer 
forgetting. When you put in 3 standard 
AA batteries, all your memory is protec- 
ted. And, because this phone is totally 
telephone line powered, it doesn't require 
an AC plug. So, local power failures won't 
affect your ability to use your phone. 

THE FINAL FACTS 

This phone is loaded with all the latest 
phone features. Its electronic ringer has 
high, low and ‘off for privacy’ settings. 


Both its handset and phone line cords 
are disconnecting modular cords. So, 
just plug it in and start talking. 

The phone is slanted toward you for 
ease of use. A stand flips out to give you 
a comfortable dialing angle for desk or 
counter use. 

The phone also mounts easily on the 
wall with two screws. There's a mute 
button for privacy and LED indicators 
show various operations. 

Its made by Unitech, the large per- 
sonal stereo and telephone manufac- 
turer. You can be sure that the circuitry 
and sound quality are state of the art. It's 
backed by their limited warranty. 

UNITECH'S REVENGE 
RISK FREE 

Wait till you hear the sound. Wait till 
you feel the handset against your ear or 
cradled on your shoulder. Talk on the 
speakerphone and use the automatic 
dialer risk free. 

If you're not 10096 satisfied, simply 
return the phone in its original box within 
ЗО days for a courteous refund. 

To order your Unitech Automatic Dial- 
ing SpeakerPhone risk free with your 
credit card, call toll free or send your 
check for DAK's incredible breakthrough 
price of just $59 plus$3.50 for postage 
and handling. Use Order Number 9801. 
CA res add Sales Tax. 

Well, the Phone Company has had its 
revenge against the cheap one-piece 
manufacturers. But, with the marriage of 
fit, feel and technolgy, the real winner is 
going to be you, the phone user. 
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a seven-passenger station wagon. With 
drop wells for its passengers’ feet and 
automotive-style underpinnings, Vista 
is the most sedan-like in the way it 
functions and handles. The Toyota Van 
offers unique styling and an unusual 
midship-engine chassis with rear drive. 
Vanagon, once the runt of the old full- 
size-van lineup, is now the largest in 
this new group. 


Plymouth Voyager 


Even at first glance, the Plymouth 
Voyager seems to sum itself up as a 
just-right solution to van-size capa- 
city in a smaller package. In this case, 
first impressions are not deceiving. 
Driving the Voyager confirms the fact 
that it has all the big-van features the 
larger Ram van helped make popular. 
These include an easy-sliding side 
door, quick-release seats for easy con- 
version to cargo carrying, and walk- 


The Dodge Vista (right) swoops effortlessly through the high- 
speed grid to earn top honors in the handling test. 
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| The VW Vanagon (above, left) posted a sterling 154-foot cold 
stop. It then slid to an even-shorter 153-foot hot stop. The 


Plymouth Voyager's softly sprung body rolls hard to the 
outside while negotiating the maneuverability course. 


through space between the front seats. 
It even sports a mini-hood that houses 
the engine and provides top-notch ac- 
cess for servicing. Two areas in which 
the smaller van falls short are load 
capacity and trailer towing. But with 
the seats pulled, there's 125 cu. ft. of 
cargo space. That's five times the ca- 
pacity of the trunk in the biggest 
sedan. 

Our Plymouth had the 2.6-liter 
(156-cu.-in.) Mitsubishi-made four- 
cylinder engine with a three-speed au- 
tomatic transmission. Its performance 
is acceptable but not in the same 
league with even slow-lane autos. Zero- 
to-60-mph times averaged 17.4 sec- 
onds; sedans generally average 12 to 
15 seconds. 

The Voyager’s walk-through space 
between the front seats is a major ad- 
vantage for both station-wagon owners 
and utility-vehicle drivers. The driver 


uus 


Toyota Van crabs to the right in the brake lane. Test 
Dunne turns into the skid to stay within the lane. 


and front-seat passenger sit high up 
in oversize seats that give a good view 
of the road ahead. As in most vans, 
the Voyager's rear window quickly be- 
comes dirty, especially in wet weather. 
The rear wiper-washer system is a 
highly recommended option, if not a 
necessity. 

In sum, the Voyager's flat floor adds 
move-around space for passengers, 
and, without a drive shaft beneath it, 
the floor is closer to the ground for 
easier loading through the doors. 


Dodge Vista 


Like the Voyager, the Vista has a 
high-production, front-drive layout 
proved in passenger-car service in the 


. US. and Japan. This Mitsubishi prod- 


uct is labeled "Imported for Dodge" 
and is offered only in a wagon version. 
It's slightly shorter than the Voyager 


Continued 
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Sherwood May Not Love Us 


Here's Sherwood's great sounding 70 watt (35 X 2) component system. Plus we've added 4 BSR 3-way 10" Speaker 
systems and an ADC cartridge to make our price as good as Sherwood's sound But please don' tsay мете discounting. 


Sherwood is one of the oldest and 
most respected names in HiFi. Sherwood 
is a limited distribution audio line, And 
frankly, they don't like discounters, which 
obviously creates a problem for DAK. 

So look what we've done. Sherwood's 
system consists of an integrated amp 
with a frequency response from 10hz to 
50,000hz. And, it features an AM and 
FM stereo Tuner with a J-FET IF stage. 

There's also a soft touch Dolby cassette 
deck. And finally, there's a semi-automa- 
tic turntable with a low mass straight arm. 

We've added 4 of BSR's 3-way 10" 
speaker systems with a suggested retail 
of $99 each. We've been selling them 
for only $49 each. You'll feel warm reson- 
ant bass, clean mid-range and clear highs. 

Plus, we've added ADC's newest in- 
duced magnet, elliptical diamond stylus 
cartridge with a suggested retail of $75. 

You can use all 4 speakers in one 
room for incredibly rich massive sound. 
Or, you can enjoy really dramatic sound- 
ing stereo ın two rooms. 

Individual front panel switches on the 
integrated amplifier let you choose either 
or both pairs of speakers. 

So, you might say that DAK is nice to 
add the 4 BSR 3-way 10" speaker sys- 
tems and the ADC cartridge. But please 
don't say we're discounting. And just 
maybe, Sherwood will love us after all. 

SHERWOOD'S SYSTEM 

Sherwood has spent3 decades design- 
ing fine audio components. These full 
size 17" wide High-Tech components 
are really state of the art. 

The 70 watt integrated amplifer pro- 
duces a full 35 RMS watts per channel 
from 20hz to 20,000hz. It has more than 
enough dramatic power to give you thrill- 
ing sound from both pairs of speakers. 

You'll really appreciate its super clean 
95db signal to noise ratio. And, wait till 
you hear the sound produced by its hy- 
brid quasi complementary direct coupled 
power amplifier. This is a quality amp 
with a full complement of controls. 

The tuner is special. It may look like a 
standard tuner, but it has a 3 gang front 
end with a J-FET RF stage, 2 phase Linear 
IF ceramic filters, a single tuned quadra- 
ture detector and a PLL MPX demodulator. 

Even the AM is special. It too uses a J- 
FET RF stage and a wide band IF ceramic 
filter to really pull in stations cleanly. 

The tuner will give you drift free super 
clean sound. The FM signal to noise 
ratio is 72db. So, when you combine 
wide clean frequency response with super 
clean sound, you'll really enjoy your music. 

The cassette deck has a super hard 
permalloy head and a double gap eras- 
ing head for use with any type of tape. 

You can select Metal, Chrome or Nor- 
mal. It has a frequency response with 
metal from 25hz to 16,000hz, and from 
25hz to 14,000hz with normal tape. 

When you switch in Dolby B, you'll 
have a 65db signal to noise ratio for 
whisper-quiet recordings. There are sep- 
arate left and right recording level con- 
trols and LED VU meters. You'll appreci- 
ate the quality of the electronics when 


you listen to a recording. 


Finally, there's a lovely silver 165$" 
wide semi-automatic turntable. The turn- 
table features a minimum tracking dis- 
tortion, low mass, straight tonearm. 

You'll have smooth stable sound from 
a synchronous motor and a heavy anti- 
magnetic die cast aluminum platter. This 
turntable has all the extras. 


It has a damped cuing arm, isolated 
rubber feet, anti-skating device and more. 
When you add our ADC cartridge you'll 
have a turntable that will provide beauti- 
ful music and let you make great sound- 
ing recordings. 

Sherwood has gone all out with these 


components. Its a great system at a 
great price. And, it's backed by Sher- 
wood's standard limited warranty. 
ADD DAK'S EXTRAS 

You'll simply be astounded by BSR's 
super 3-way 10" speaker systems. But 
remember, when you combine an acous- 
tic suspension 10" woofer, a sealed back 
ferro-fluid 4" midrange and a super high 
frequency ferro-fluid 3" tweeter with a 


rear mounted volume brightness con- 


trol, get ready for really vibrant sound. 

And, when you add 4 of these beauti- 
ful 2234" X 1234" X 9%" walnut-grain 
speaker systems, you're in for a breath- 
taking sonic experience. 

ADC has just introduced the SX-5E 
elliptical cartridge. It has a 20hz to 20, 
OOOhz response and it uses the induced 
magnet principle for great compliance. 
You'll simply love the sound. Both the 
speakers and the cartridge are covered 
by manufacturer's limited warranties. 

TRY SHERWOOD'S HIGH-TECH 

RISK FREE 

Wait till you hear the sound. Wait till 
you get your hands on the controls. You'll 
never let go. If you aren't 10096 satisfied, 
simply return it within ЗО days in its 
original boxes for a courteous refund. 

To order Sherwood's System plus 4 
BSR 3-Way 10" Speaker Systems and 
the ADC cartridge risk free with your 
credit card, call toll free or send your 
check for, and look at this, just $499 
plus $58 for P & H (It comes in 8 boxes). 
Order No. 9826. CA res add Sales Tax. 

Now you'll have sound that seems to 
be alive. Electricity will be in the air. 4 
speakers and a Sherwood system. Wow! 


DAK 


INDUSTRIES INCORPORATED 
TOLL-FREE ORDER LINE 


For credit card orders call 24 hours a day 7 days a week 


CALL TOLL-FREE. . .1-800-325-0800 
10845 Vanowen St., N. Hollywood CA 91605 
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Column-mounted shift lever made it 
easy to step into the back of the Voy- 
ager from the front seating area. 


Vista's power-and-economy-mode shift 
lever is conveniently located to the left 
of the transmission's shift lever. 


E 


Oversize steering wheel in Vanagon 
provided much-needed leverage for low- 
speed maneuvers and tight parking. 


E i: 


Toyota Van LE's tall seating position 
and light power steering helped it grab 
good maneuverability grades. 
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but a significant five inches narrower, 
which makes it easier to maneuver in 
heavy traffic. 

Equipped with Mitsubishi's unique 
two-speed (power-economy) final- 
drive axle and a four-speed manual 
transmission, the Vista has sedan- 
level acceleration when driven in the 
power mode yet posts good fuel econ- 
omy at high speed in the economy 
setting. À lever next to the floor- 
mounted transmission shift lever moves 
easily from E (economy) to P (power), 
even while the car is moving. As a 
measure of the system's efficiency, we 
noted that engine speed dropped from 
3,000 rpm at 55 mph in the power set- 
ting to 2,300 rpm at 55 mph in the 
economy mode. 

А trim exterior doesn't necessarily 
mean a cramped interior. Lean, effi- 
ciently sized seats leave plenty of room 
for passengers to find a comfortable 
spot. The rear seats, which fold flat 
for sleeping or hauling bulky cargo, 
can accommodate five passengers. 

The Vista is probably the easiest of 
the vans to live with in everyday ser- 
vice because of its smaller size, respon- 
sive drive train, four-door access, and 
low loading floor. 


Toyota Van LE 


This van looks like an escapee from 
an advanced-design-styling studio. But 
we concluded that its beauty is only 
skin deep. 

The Toyota Van has some tough-to- 
overlook problems that buyers should 
check out carefully. First there's the 
midship engine. To check the oil or 
perform simple servicing, you must 
first release three latches and swing 
the driver's seat up for engine access. 
Oddly, there was no cover prop on our 
vehicle, and the seat and cover are 
quite heavy. Also, because fluids must 
be added from inside the van, there's 
a chance of spillage. 

Although the Toyota felt spunky, our 
computer-monitored tests revealed an 
average zero-to-60-mph time of 19.5 
seconds. That makes it one of the slow- 
est vans in this class. Want to move 
to the rear of the van from the front 
seats? You can't. The engine and ven- 
tilation system run across the middle 
of the vehicle like a wall. 

Sitting atop the front-wheel wells, 
you get an exceptional view from the 
driver's or front-passenger's seat. But, 


Accelera- 

Mpg (city боп 0-60 

driving) mph (ѕес.) 
1978 Ford Chateau Club V8 11 12.0 
1979 Chevrolet Nomad Sport V8 12 13.5 
1978 Dodge Royal Sportsman V8 13 12.3 


unfortunately, your feet extend to a 
point just behind the front bumper, 
which means that front-seat passen- 
gers in the Toyota are the first to ar- 
rive at the scene of an accident. 

An interesting option in our LE 
model was a dwarf refrigerator located 
in the center console. Although only 
large enough to handle a six-pack of 
soda or some sandwiches, it could 
come in handy on a long, dry trip. It 
even has its own tiny ice-cube trays. 


Volkswagen Vanagon 


An old-timer in the mini-van field, 
the VW van has a new water-cooled 
engine this year. Although the power 
plant was intended to overcome one 
of the most-often-cited complaints 
about the vehicle—lack of power—the 
cure did not go far enough. The VW 
is the slowest van in this group. Our 
zero-to-60-mph tests show an average 
time of more than 20 seconds. 

The rear-engine placement has its 
disadvantages, too. Side winds push 
the vehicle around on the highway, 
making frequent steering corrections 
necessary. This problem was conspicu- 
ously absent in the other vans. The 
rear-engine placement also necessi- 
tates an unusually high liftover height 
at the rear gate—at least eight inches 
higher than in the other vans. 

The VW, like the Toyota, was slower 
than it felt. First gear is a stump 
puller. But second and third gears are 
much less aggressive, and after up- 
shifting the engine loses its feeling of 
power. 

The Vanagon's best features: a spa- 
cious interior that speaks strongly of 
quality, a flat load floor with a walk- 
through passageway between the front- 
and rear-seating area, a sliding door 
that was a VW first, and comfortable 
seating for seven. 

Our picks 

Front drive wins out here: Its ad- 
vantages in a van-type vehicle are too 
many to overlook. For everyday driv- 
ing and station-wagon service, the 
Vista is best. For all-around van and 
wagon service, the Voyager is unbeat- 
able.—J. D. 

No question: The Voyager is the best 
vehicle in this test. Whether hauling 
cargo or passengers, it gets ту vote. 

Turn page for test results and specs 


Performance comparison with selected 1979 models 


Brakes Maneuver- 
60-0 Handling ability Noise @ 60 
(hot) (ft.) (mph) (mph) mph (dBA) 
Е 145 54.5 — 23.3 70 
150 54.5 25.0 73 
137 БАБ 24.6 74 
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The *10 Personal Stereo Problem 


Is itan accessory ora necessity? You be the judge. Individual woofers and tweeters, amplified for each 
channel, will let you enjoy dramatic sound from your personal stereo for only $10. But, there's a catch. 


It's a fact. All the new personal cassette 
and stereo radio units that you wear 
have a serious drawback. 

No, it's not the sound quality, and it's 
not mechanical. Most of the personal 
stereos offer incredible value for your 
sound dollar. 

You'd be amazed at the frequency 
response, signal to noise ratio and reli- 
ability of these personal stereos. 

SO, WHAT'S THE PROBLEM? 

When you lay out good money for 
your personal stereo, you should be able 
to use your new music system more 
often than when you are jogging, or work- 
ing around the house. 

The Pure Sound 2-way Amplified Speak- 
er System from Unitech, the personal 
stereo experts, lets you enjoy dramatical- 
ly clean massive stereo sound from your 
own personal stereo. It's all yours for 
just $10. But, don't forget there's a catch. 

WOW 

The system consists of two 2-way 
speaker systems. Each has a massive 
magnet woofer. Each also has a tweeter 
with a sealed back so that it doesn't act 
as a passive radiator for the woofer. 

A self-contained amplifier drives the 
speaker systems and there's a really beau- 
tiful zippered designer tote case. 

At home, you can separate the speakers 
up to 6' for great stereo. When you're on 
the move, just put your personal stereo 
in the center of the case. Your music for 
one, becomes music for all. 

The system is incredibly easy to use. It 
has a plug which is just like the plug on 
your headphones. Just plug it into the 
headphone jack on your personal stereo. 

You control the volume on your per- 
sonal stereo and the Pure Sound Amp 
works like a basic or power amp in a big 
home stereo system. It gives you power- 
ful great sounding stereo through its 
matched 2-way speaker systems. 

The 3 watt amp is powered by 4 'C' 
cell batteries (not included), or you can 
plug in any 6V AC adaptor (not included). 
You'll have dramatic sound from your 
personal stereo anywhere you want it. 

Now you can enjoy a stereo system in 
your bedroom, kitchen, den, garage or 


car. Now your own personal stereo can 
do it all. It's backed by Unitech's stand- 
ard limited warranty. 

THE CATCH 

Frankly, we are losing our shirts on 
the 2-way amplified speaker systems, 
but we're looking for audiophiles who 
use audio cassettes. 

If you buy top name TDK and Maxell 
cassettes, you probably pay $3.50 to 
$4.50 each for a 90 minute cassette. 

We want you to try DAK's new Gold 
Label MLX ultra high energy, normal 
bias cassettes. Not at $4.50 or even at 
$3.50 each, but at a factory direct price 
of just $2.49 for a 90 minute cassette. 

We challenge you to compare the fre- 
шек response, dynamic range and 


signal to noise ratio of our new Gold 
Label MLX to Maxell UDXL or TDK SA. 

If they win, we'll not only give you 
back your money, we'll give you a free 
gift for your trouble. DAK's come with a 
deluxe hard plastic box, an index insert 
card and a limited 1 year warranty. 

WHY, YOU MAY BE ASKING? 

You're very valuable to us in the form 
of future business. Over 460,000 cus- 
tomers have responded to bonuses like 
this. We find most of you keep buying 
once you've tried our cassettes and our 
prices; and thats a worthwhile gamble. 

NOT A BAD CATCH 

DAK manufactures a cassette with no 
problems and great sound. We've been 
hot on the heels of the frequency re- 
sponses of Maxell and TDK for years. 

A year ago we were behind. But with 
our all new housing and new Gold Label 
MLX tape, with а frequency response to 
19,500hz, we'll go head to head against 
any tape on the market. 

TRY NEW DAK MLX9O CASSETTES 
RISK FREE 

To get the amplified 2-way speaker 
systems for $10, try 10 MLX high energy 
cassettes. lf you aren't 10096 satisfied, 
return only 9 of the 10 cassettes and the 
amplifed speaker systems in their orig- 
inal box within ЗО days for a refund. The 
1Oth cassette is a gift for your time. 

To order your 10 Gold Label DAK MLX 
90 minute cassettes and to get the Amp- 
lified Speaker Systems for only $10 with 
your credit card, call toll free or send 
your check for only $24.90 for the tapes, 
plus $10 for the amplifed speakers and 
$4 for postage and handling for each 
group. Order No. 9802. CA res add tax. 

Now your personal stereo can have 
dramatic sound without headphones, 
With DAK's new MLX cassettes all your 
recordings can sound really great. 


p 
DAK 
| | INDUSTRIES INCORPORATED 
TOLL-FREE ORDER LINE 
For credit card orders call 24 hours a day 7 days a week 


CALL TOLL-FREE. . .1-800-325-0800 
10845 Vanowen St., М. Hollywood CA 91605 
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Test results, dimensions, and specs 


TEST RESULTS 
Acceleration (sec.) 


Brake test (cool) 60—0 mM 
Stopping distance (ft.)... 

Pedal pressure (Ibs.) .. 

Brake test (hot) 60—0 mph 
Stopping distance (ft.)................ 
Pedal pressure (Ibs.) .................. 

Interior noise @ 60 mph inm ids 

Handling test (mph)... — 

Maneuverability test (mph) .... 


EPA FUEL MILEAGE (mpg) 


Ша ЕЕ ge 
е BI 
Ce = 


27.1 
19.4 


NOTE: POPULAR Science fuel-economy results are derived by driving the test vehicle over a flat, measured mile at sea level. 
Fuel consumption is measured using Pierburg PLU-116 liquid flowmeters with an accuracy of plus or minus 1.0 percent 
of actual flow rate. To eliminate the effects of wind, we average consumption after two north and two south runs. 


TEST CONDITIONS Ambient temperature, 52°F; relative humidity, 85 percent; barometric pressure, 28.7 inches Hg 
ue Le ALT 
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DIMENSIONS (inches) 
Wheelbase 

Overall length 

Overall height 

Overall width 

rack; F/R 
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PS serviceability ratings 


How easy is it to service these cars? To give 
you an approximation of how difficult it is 
for a typical person to perform various ser- 
vice operations, we examine each test 
vehicle. The numbers mean: 1, very dif- 
ficult; 2, difficult; 3, average degree of diffi- 
culty; 4, easy; 5, vary easy. 


Rear hip room ..... | 
Rear leg room (min. d e sees 
Rear knee room (min.) 

Couple distance 


SPECIFICATIONS 
Engine type 
Displacement (cu. in./L) 
Compression ratio. 
Carburetion 
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99 @ 4,800 82(u 4,800 | 
143.0 @ 2,800 120.0 @ 3,000 105.5 ќа 2,600 
3-speed - 4-speed 4-speed 


| rpm 
Net torque (ft.-Ibs.) tt rpm .......... 
Transmission 


Checking fluid levels 
Battery 

Master cylinder 
Windshield washer 
Engine oil 

Coolant 


Checking the engine 


Spark plugs 
Distributor 

Carb adjustment 
Oil filter 

Oil fill 


Replacing hoses 
Upper radiator hose 
Lower radiator hose 
Heater hoses 


Changing bulbs 
Headlights 
Taillights 

Front running lights 
Front parking lights 
Front directionals 
Rear directionals 
Rear running lights 


Checking fuses 


Spare-tire accessibility 


Changing belts 
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Volkswagen 


Vanagon 
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Axle ratio 


| Tire ТАКЕ. дананы Ыг 


Tire type 


TIE SIDE ase: 


Steering 


Overall steering ratio 
Turns, lock to lock 


Turn diameter (ft.) ................... 


Front suspension 


Rear suspension 


Front stabilizer-bar 


diameter (in.) ....................... 


Rear stabilizer-bar 


diameter (in.) а. 


Brakes 


Brake swept area (sq. 1п.).............. 
Fuel tank (ра|.)......................... 


Trunk space (cu. ft.) 
Liftover height (in.) 


Curb weight (Ibs.)..................... 
F/R weight distribution (96)... 


Basic price 


:Price as tested 


automatic 


3.22:1 
Goodyear 
Vector 

radial 
205/70R14 
Power, rack and 


Inde pendent, 
Iso-strut, 
coil springs 


Beam axle, 


longitudinal 
leaf springs 


$9,494 
$13,182! 


steel-belted 
185/70R13 
Power, rack and 


| ndependent, 
Iso-strut, 
coil springs 


Independent, 
full trailing 
arms, coil 
springs 


automatic 


4.1:1 
Dunlop 
SP radial 


185/75R14 
Recirculating 
ball 

16.8:1 

4.0 


33.7 
Independent, 
double-wishbone 
torsion bars 


Rigid axle, 
four-link 
coil springs 


$10,998 
$14,600? 


manual 


4:86:1 
Continental 


185/75R14 
Rack and 
pinion 
24.3:1 

4.0 

34.7 
Independent, 
upper and lower 
control arms, 
coil springs 
Independent, 
semi-trailing 
arms, coil 
springs 


Power, 
disc-drum 


$12,175 
$13,040^* 


Major options (over $100): ! Roof rack $122, power windows $135, rear defogger $143, power locks $176, sports 
wheels $215, power seat $218, seven-passenger seats $336, AM-FM-cassette stereo $389, А/С Ф737, basic-group 
package (500-amp battery, convenience- light package, speed control, tilt steering wheel, deluxe-wiper package, 


| gauge-alert package) $868; ^Power locks $131, speed control $146, power windows $183, power steering $192, 
| AM-FM stereo $214, custom-trim package $308, А/С $620; * Two-tone paint $180, power windows $185, all 


0 
wheels $345, AM-FM-cassette stereo $680, two sun roofs $800, refrigerator, ice maker, and dual A/C $1,400; a AM-FM 


stereo $565. 


* With rear seat removed 
** With rear seats folded 
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Now you can put your clock radio music center where you want it. Now you can mph to beauti- 
ful stereo music and you can control it from your bed or your desk without even getting up. 


Its frustrating. If you've had a good 
stereo cassette clock radio in your bed- 
room or office, you know there are two 
major problems. 

If you put the unit on your night stand, 
often there's nowhere to put the speakers 
for decent stereo separation. And if you 
put it across the room, you have to jump 
up in the morning to go shut off the alarm. 

The story is the same if you have a 
stereo in your office. Either you clutter 
up your desk, or you have to get up to 
turn it down when the phone rings. 

Well, no more. Now you can have a 
great sounding clock radio music center 
that will let you enjoy your favorite cas- 
settes, AM, FM or aux source anywhere 
in your bedroom, workroom or office. 

With the sophisticated wireless infrared 
remote control, you can 1)increase or de- 
crease the volume of your music, Z)stop 
and start a cassette that's playing with 
full on/off of the power, 3) mute the sound 
for phone calls and 4}finally, have a re- 
mote snooze button. 

GREAT SOUND 

It all starts with electronic controls. 
The volume control is an electronic touch 
bar. Touch one end to make the sound 
louder, the other end to make it softer. 

Push buttons let you select AM, FM 
stereo, Tape or Phono/Aux. And of course, 
there are balance and tone controls. 

You'll be amazed at the rich full dra- 
matic sound and stereo separation 
achieved by the two full range speakers. 
The beautiful combination of rich brown 
walnut-grain and silver is a real classic 
addition to any room. And, they look as 
good as they sound. 

The cassette recorder section is first 
class. As you touch the controls, the deck 
will glide into action. You'll play your 
best cassettes with full confidence. 

TobeaDAKtape customer, we assume 
that you must be an audiophile with a 
component cassette deck or two. 

But, you'll be surprised at the great 
recordings you'll make from the tuners, 
the phono/aux, or from your own external 


mikes. Plus there's automatic stop, pause 
and automatic recording level control. 

You'll particularly enjoy the tuner sec- 
tions of this music center. The FM fea- 
tures automatic stereo selection with an 
LED that shows stereo. And, AFC really 
locks in your stations for great sound. 

Imagine lying in bed or sitting at your 
desk and listening to your favorite station 
or cassette without having to get up. 

And tomorrow morning when your 
alarm wrenches you out of bed, think 
how nice your 'remote snooze button' 
would be. It's a great combination of rich 
sound and luxurious convenience. 

IT'S A CLOCK RADIO TOO 

You'll be amazed at the versatility of 
the clock computer section of this music 
center. The large time display is easy to 
read, even from across the room. 

This clock computer is actually three 
clocks in one. First, of course, there is 
the time of day complete with large AM 
and PM markings. 

Because getting up is no fun, this clock 
radio has a sleep switch that will let you 
go to sleep listening to your favorite 
music. Of course, you can still turn off 
the music with the remote control. 

Finally, this clock radio will get you up 
in the morning to your choice of music or 
alarm. This clock radio has all the fea- 
tures you'd expect, including fast and 
slow time and alarm set buttons, high 
and low display brightness and more. 

BUT IT'S THE REMOTE 

Finally, you're free to put your great 
sounding clock radio music center where 
it suits you. You'll find the freedom and 
luxury incredible. 

Whether it's across your desk or across 
the room, this unit represents a triumph 
in technology. It's 13%" wide, Б” high 
and 674" deep. Each speaker is 434" X5" 
X 5". It's made and backed by a limited 
warranty from Yorx, a leading manufac- 
turer of compact music systems. 

TRY REMOTE STEREO TIME 
RISK FREE 
Wait till you hear the sound. Wait till 


you try the remote control. This has got 
to become the classic turning point in 
high quality clock radio music centers. 

Try it in your own home or office risk 
free. If you've heard a better sounding 
clock radio music system or if you don't 
love the freedom of remote control, sim- 
ply return it in its original box within ЗО 
days for a courteous refund. 

To order your Yorx Top Of The Line 
Wireless Infrared Remote Control Clock 
Radio Music Center risk free with your 
credit card, call toll free or send your 
check, not for the over $200 suggested 
retail price. Send just $149 plus $7 for 
postage and handling to DAK. Order 
Number 9803. CA res add sales tax. 

Why be tied down to your main stereo 
for great sounding music? In fact, why be 
tied down at all? With the wireless remote 
you can roam up to 25 feet and still be in 
control of your music and alarm. 


10892 


INDUSTRIES INCORPORATED 
TOLL-FREE ORDER LINE 


For credit card orders call 24 hours a day 7 days a week 


CALL TOLL-FREE. . .1-800-325-0800 
10845 Vanowen St., М. Hollywood СА 91605 


Family-sized gear for 


Roughing it in the wild may be fine for a hardy young 


Cd m J n couple, but a growing family has needs beyond a camp- 
fire and blankets on the ground. А king-size tent, air 


mattresses, cookstove, and large folding table, among 


N $ >С г j А ———— - 
Stes i ed 


ш 
| П CO mfo ГЇ other items, сап make a weekend camping trip more 
| | | enjoyable. And all this gear can fit in the family сат. 


By CHARLES A. MILLER 


t's amazing how quickly a car can 
fill up with camping gear. You may 
not realize it until you try to load 
that last sleeping bag into a compact 
car already stuffed with food, toys, 
children, and the family dog. The light- 
er and more compact your gear is, 
the more comfortable you'll be and the 
more you can take with you. You'll 
probably even burn less fuel on the 
way to your campsite. 

The newest camping gear for fami- 
lies is light, compact, and easy to 
carry. Here's a sampling of gear that's 
especially suited to a wilderness trek 
for a family of four. 

Tent: Be sure the tent you choose is 
large enough for the whole family. 
Most large camping-supply stores dis- 
play tents all set up. Take your whole 
family with you when you're shopping, 
and have them move around in each 
model. Is there enough sleeping room 
plus space for duffles of IBGE and 
bags full of gear? 

The Sierra Designs King Rome 
shown is a free-standing backpacking 
tent with generous space—the floor 
area is approximately 78 square feet. 
Yet it weighs just 12 pounds, 10 
ounces. The King Dome has a foul- 
weather fly that fits over a breathable, 
rip-stop-nylon inner canopy. All seams 
Continued 


Enjoy the outdoors with compact, light- 
weight camping equipment. Pictured 
clockwise from top left: King Dome 
nylon tent from Sierra Designs; camp- 
stove on stand from Coleman; Evernew 
Canadian aluminum cookware set from 
Yak Works; folding camp oven from 
Coleman; propane-fired barbecue grill 
from Winnebago; Double Diamond in- 
flatable mattress from Winnebago; fold- 
ing Handy Table from Camping World; 
Sebec Hiker day pack from L. L. Bean; 
Child’s Pack I from L. L. Bean; 55-quart 
cooler from Thermos; double-mantle 
propane lantern from Winnebago; Medi- 
Pak Leader first-aid kit and Clean Cut 
shaving kit from Yak Works; One Kilo 
sleeping bag and Thermarest Light 
sleeping pad from Early Winters; Ju- 
nior Camp Bag from L. L. Bean. 
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The *7 Personal Cassette Stereo 


Here's anew personal cassette stereo that was over engineered. It simply sounds better than it 
should. It's yours for just S7. But, there's a catch. 


Put away your expensive personal 
stereos. Now you can listen to the great 
sound of your cassettes wherever you 
are. And, you'll be amazed at the sound 
you hear. It's yours for just $7, but don't 
forget, there's a catch. 

Unitech, the personal stereo special- 
ist has just introduced a new personal 
stereo that you've got to hear to believe. 

No, it's not the finest personal stereo 
you'll ever hear. And no, it's not the 
smallest you'll find. But, the sound is 
guaranteed to knock your socks off. 

WHAT A SURPRISE 

Unitech says this deck has its new 
anti-rolling action to keep it smooth and 
stable even when you're not. And, after 
testing it, they're not too far off. 

The best way to test the stability of a 
portable is to shake it while you listen to 
music. And, you're just going to have to 
shake this deck yourself before you be- 
lieve how really stable it is. 

So, whether you jog, mow the lawn or 
walk your dog, you're going to have sta- 
ble, clean music. 

This deck is ideal for music at the 
office, while you commute (assuming 
you don't drive), or for great music during 
your lunch hour. 

And speaking of great music, the feather 
weight headphones really reproduce the 
full dramatic brilliant sound that you'd 
expect from a fine personal stereo. 

ALL THE SHORTCOMINGS 

So, what could be wrong with this super 
personal cassette stereo? Well, there's 
nothing really wrong, but there are a few 
things missing. 

Unitech supplies this unit with a power- 
ful clip to attach to your belt or waist 
band. And, there's a handy shoulder strap. 
But, there's no fancy leatherette case. 

There'safull range linear volume con- 
trol, but there's no balance control. And, 
there is only one headphone jack. 

The deck plays normal and CrO” tapes, 


but there's no metal switch. And finálly, 
there are push buttons for Play, Fast For- 
ward and Stop. But, there's no Rewind. 

The truth is that this deck was design- 
ed to sell in the $29 to $39 price bracket, 
but it came out better than expected. 

When the vice president of Unitech 
showed it to us, he said, “You've got to 
listen to this... | never would have shown 
this to you, but it came out too good for 
the price." Now, it's your chance to listen. 

Unitech's Personal Cassette stereo 
operates on 4 standard AA batteries, 
(not included) and is backed by their 
standard limited warranty. 

THE CATCH 

Frankly, we are losing our shirts on 
the cassette player, but we're looking 
for audiophiles who use cassettes. 

If you buy top name TDK and Maxell 
cassettes, you probably pay $3.50 to 
$4.50 each for a 90 minute cassette. 

We want you to try DAK's new Gold 
Label MLX ultra high energy, normal 
bias cassettes. Not at $4.50 or even at 
$3.50 each, but at a factory direct price 
of just $2.49 for a 90 minute cassette. 

We challenge you to compare the fre- 
quency response, dynamic range and 
signal to noise ratio of our new Gold 
Label MLX to Maxell UDXL or TDK SA. 

If they win, we'll not only give you 
back your money, we'll give you a free 
gift for your trouble. DAK's come with a 
deluxe hard plastic box, an index insert 
card and a limited 1 year warranty. 


WHY, YOU MAY BE ASKING? 

You're very valuable to us in the form 
of future business. Over 460,000 cus- 
tomers have responded to bonuses like 
this. We find most of you keep buying 
once you've tried our cassettes and our 
prices; and that's a worthwhile gamble. 

NOT A BAD CATCH 

DAK manufactures a cassette with no 
problems and great sound. We've been 
hot on the heels of the frequency re- 
sponses of Maxell and TDK for years. 

A year ago we were behind. But with 
our all new housing and new Gold Label 
MLX tape, with a frequency response to 
19,500hz, we'll go head to head against 
any tape on the market. 
TRY NEW DAK MLX90 CASSETTES 

RISK FREE 

To get the personal cassette stereo 
for $7, try 10 MLX high energy casset- 
tes. If you aren't 100% satisfied, return 
only 9 of the 10 cassettes and the per- 
sonal cassette stereo in its original box 
within 30 days for a courteous refund. 
The 10th cassette is a gift for your time. 

To order your 10 Gold Label DAK MLX 
90 minute cassettes and to get the Per- 
sonal Cassette Stereo for only $7 with 
your credit card, call toll free or send 
your check for only$24.90 for the tapes, 
plus $7 for the Personal Stereo and $4 
for postage and handling for each group. 
Order No. 9806. CA res add Sales Tax. 

A dramatic personal cassette stereo 
for only $7 and DAK's dramatic sound- 
ing new MLX cassettes, make it time to 
stock up. 


DAK bi 
INDUSTRIES INCORPORATED 

| TOLL-FREE ORDER LINE 
For credit card orders call 24 hours a day 7 days a week 


CALL TOLL-FREE. . .1-800-325-0800 
10845 Vanowen St., N. Hollywood CA 91605 
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® oo iia . .Call us toll-free anywhere in e Competitive Pricing. . .Just shop and compare! 
нне COULIE Then pocket the difference! 
e Quick Delivery... Most items shipped within 24 
hours! e Famous Brands. . . Featuring the big names! 
send coupon to: ! 
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Medi-Pak Leader first-aid kit from Yak 
Works is designed for groups. It in- 
cludes a handy first-aid reference book. 


SERVICE COAST TO COAST 

Wherever you travel, U-HAUL REC VEE WORLD® professional 
mechanics are ready to do the job with on-site or in-shop factory 
authorized service, parts and supplies. Over 400 U-HAUL Centers · 
throughout the U.S. and Canada serve you with everything from 
your tires to your roof air conditioning. From your engine to 

your taillights. 

COMPLETE TOWING SYSTEMS 

With over 1,100 U-HAUL Centers to serve you, HITCH WORLDSM 
has everything for your tow vehicle and trailer. Top-brand name 
hitches for domestic and foreign cars, trucks and motor homes. 
Also custom fabrication for unique vehicles and towing needs. 
Plus a total selection of towing accessories —like transmission 
coolers, өчәр aids, and electrical connectors. 


EXCLUSIVE NATIONWIDE 

oy j 7 NR PARTS & SERVICE WARRANTY All REC VEE WORLD | 
| : and HITCH WORLD. parts and services are protected by an exclu- 

Cookstove, accessories, ттт — sive nationwide warranty. RV services and parts are warranted for | 

include a Coleman stove, stand, and 90 days or 4,000 miles. Each hitch and installation are warranted | 


ucl: for as long as you own your tow vehicle. All this is aida seven 
oven and a Yak Works nesting cook set. | daysa week throughout the U.S. and Canada. · Porm 
are lock-stitched with polyester-cotton ДС | 
threads. The floor and fly are poly- n 11 24- HOUR ROAD SERVICE dms 3 
urethane-coated nylon. The poles are DRM If you break down while traveling, call 1- 800- 528- 0355 (toli free). 


In Arizona, Alaska or Canada, call collect (602) 264-0355. 


l i Desi lai hatt | - When you need RV service for your cross-country travels, call, 
rules. Sierra Designs claims that two U-HAUL—Your RV Sérvice Network 


1 h t 
people can put the tent up in less than For a free RV Services Guide, write: U-HAUL International, 


two minutes. (When set up for photog- 
raphy, it took PS editors less than Dept. PS, P.O. Box 21503, Phoenix, AZ 85036. 


five minutes.) 

Sleeping bags: A sleeping bag must 
efficiently retain your body heat. The 
more effectively it does that, the 
warmer the bag will feel. A bag filled 
with the new synthetic materials can 
keep you warm even if the bag gets 
wet. What’s more, these materials are 
washable and generally less expensive 
than goose down. 

The One Kilo sleeping bag from 
Early Winters is filled with Quallofil, 
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fastest way toa trim 


Now, maintaining a lean waistline 
doesn't have to be a full-time occupation. 

Spartan diets aren't fun. 

And ordinary exercises like run- 
ning and tennis dont do much either. 
Because no matter how hard they work 
your arms, legs and lungs they just 
don't challenge the abdominal muscles. 


A trim waist without sacrifice. 


Finally, there's a quick, efficient 
way to have the lean, flat stomach you 
want—thanks to an extraordinary in- 
vention from Nautilus: the new home 
Abdominal Machine. An engineerin 
triumph so powerful it tones and tight- 
ens your mid-section in less than 10 
minutes a day. Applying the same ad- 
vanced principles to abdominal exer- 
cise that have made all Nautilus body 
conditioning equipment legendary— 
variable resistance. 


Variable resistance. 
The key to fast progress. 
Fixed weights, like barbells, are 
limited in their ability to exercise mus- 
cles. Why? Because the structure of 
every muscle is unique, and each one 
has different capacities at different 
oints in contraction. (For example, the 
biceps can lift more weight near full 
contraction than when extended.) In 
practice, this means that the amount of 
xed weight you can lift is limited by 
the muscles’ weakest point. So barbells 
light enough to lift with reasonable 


effort aren't heavy enough to work the 
strongest parts of your muscles. 

Nautilus overcomes this limitation 
with a simple, brilliant invention: the 
cam. The cams genius is that it auto- 
matically varies the amount of weight 
(or resistance) you work against, chal- 
lenging a muscle at every point in its 
contraction. The harder one part of a 
muscle can work, the more resistance a 
Nautilus cam gives it—through its en- 
tire range of movement. And without the 
danger of strain or injury. 

The new Nautilus Abdenrihal Ma- 
chine uses the same principle to tighten 
your stomach. And does so with such еї- 
ficiency. you'll start to feel results in only 
one or two workouts. 

You literally see results in a few 
short weeks. No other form of exercise 
even comes close. 


_ . orating warmth; pause a moment 
Five minutes of : | “> andslowly raise back up (releasing 
Nautilus versus aX г yet still pressing against the ma- 
an hour of situps. ce || chine’s resistance), You get twice 
. Everyone con- gr tm |j the workout, strengthening your 
siders doing situps £f » 1 cs muscles on both the forward and 
or leg-lifts. If you've <* d М back strokes. This positive/neg- 
ever tried doing € M ative resistance is essential to bal- 
ned larly, you = 3 g anced muscle ешн 
а!геа now what ` bu: (C As your strength grows, 
а згас exercise j ак. S nine tension settings from mild 


in futility they are. { 
Worse yet, increas- ; 
ing the number of 2% 
repetitions is wast- 


ing even more of exercise can't. 


^ “ The Nautilus cam 
(resembling a deep sea 
nautilus shell) works your 
muscles in a way normal 


your time. And the reason is not readily 
apparent: situps and leg-lifts never 
work your abdominals to capacity be- 
cause it's actually the hip flexor muscles 
that are doing most of the work. And 
since resistance is limited to the weight 
of the upper чосу alone—it would take 
a torturous number of repetitions to 
noticeably increase your abdominal 
strength. 

Nautilus exercise is totally differ- 
ent. The Abdominal Machine is pre- 
cisely engineered to completely isolate 
and work your abdominals. This is exer- 
cise that leaves you elated instead of 
exhausted. 

Sitting on the comfortable, padded 
seat, you begin your workout by push- 
ing the movement arm forward and 
down, as far as possible. As your ab- 

dominals contract you feel an invig- 


to strenuous let you gradually 
increase the resistance. A mus- 
cle needs constant challenging 
to remain vigorous. 
Exercising on Nautilus five 


me { 


minutes а day, three times a week is all 
it takes to turn a flabby tummy intoa 
tight, strong stomach. 


A strong stomach-a friend to your back. 


Shaped-up abdominal muscles do 
a lot more good 

ss for you than 
you think. 
Besides a 
trim ap- 
pearance, 
they re es- 
sential for 


ood pos- 
Б Ptüre. 


»- У < 


ight stomach. 


pro er breathing and even a healthy 
yack. Because without full, firm ab- 
dominal support your lower back is 


forced to take on 
more and more of 
the job Supportin 
the upper body. This 


continual strain can IB 


lead to tension and 
tightness, greatly 
increasing the risk 
of serious, painful 
back injuries. 


But stomach ex- BB | 


ercise can fight this 
imbalance. 
With the 
Nautilus 
Abdomi- 
nal Ma- 
chine, the 


benefits to your back, in 
fact, start with the first 
day of exercise. Before 
long, posture will im- 
prove, you'll stand taller, 
tension will be lessened. 
And you'll have more 

stamina. 

A toned abdomen 
is literally your back's 
best ally. 


Famous Nautilus 


construction. 


Nautilus 15 


known to build their 
machines like bat- 
tleships. And this 
compact home 
unit is no exce 


tion. The ky 
tubular steel 


frame will stand up to a lifetime of en- 
ergetic exercise. All contact surfaces are 
cushioned with high density foam and 
covered with tough, double 
gauge Naugahyde. Meas- 
ures 48 x 38 x 3544" Weighs 
150 lbs. 

Minimal assembly 
is required and takes less 
than 5 minutes. Comes 
with full instructions, exer- 
| cise program and 90 day 
warranty. And you don't 
| have to move a muscle to 
own it. 

The Nautilus Ab- 
dominal Machine is avail- 
able to vou by mail with 
a free phone call to The 
Sharper Image. 


Home test Nautilus 
risk-free for 50 days. 

In the past 12 years Nautilus has 
changed the way the world exercises. 
Today, over 32 million men and women 
stay in shape on Nautilus equipment— 
including professional football players, 
olympic skiers and marathon runners. 
And now this legendary company 
brings that wealth of experience into 
your home. | 

Best of all, you have 30 davs to try 
your Abdominal Machine, absolutely 
risk-free. You must be fully satisfied 
with the results or simply return it for 
a full refund. (Please allow 3 to 4 weeks 
for delivery). 

Call toll-free or write today to 
order the remarkable Nautilus Abdomi- 
nal Machine. And in only minutes, do 
for your stomach what diet, weights and 
hours of sweat can't. 


ORDER TOLL FREE 


For fastest deliverv, credit card holders 
please call toll free. Order product 
#MNT200 for the Nautilus Abdominal 
Machine. Or send a check for $485 plus 
55.00 deliverv. CA residents add 646 tax. 
ORDER TOLL FREE 24 HRS. EVERY DAY. 


800-344-4444 


Overseas/Canada (415) 344-4444 
ZU 


| [ЎР ° 680 Davis Street, Dept. 8434 


! Г San Francisco, CA 94111 
| di ES | йш, ©1984 The Sharper Image 


Call toll free for our catalog of innovative products. 


ESCORT finds ‚е 
before radar finds you 


№, may have been a passenger іп а car 
equipped with a radar detector. Unless the 
detector was an ESCORT, you probably 
came away unimpressed. 


A Good Idea, But... 

The fact is, most radar detectors create 
more problems than they solve. They buzz 
and beep for no reason. And when they do 
pick up radar youre close enough to see 
the patrol car. But not all detectors are created 
equal. 

Does it work? 

Listen to the experts. When Car and 
Driver magazine first tested ESCORT, they 
said "You will be pleased to know that the 
radar detector concept has finally lived up to 
its promise...once you try the ESCORT, all 
the rest seem a bit primitive; Their most 
recent test adds "All things considered, the 
ESCORT is the best piece of electronic pro- 
tection on the market" 


Red Alert 

Other detectors simply sound an alarm. 
You have to go on full alert, because you 
don't have enough information. How close is 
the radar? Just over the hill, or a mile away? 
Is it ahead or behind? X band or the insidious 
K band? 

And how is it being used? "Instant-On" 
from a stationary trap? А moving radar unit 
approaching rapidly from ahead? You have 
no way of knowing. 


Advantage ESCORT 

Upon radar contact, ESCORT s alert lamp 
responds and the analog meter shows radar 
signal strength. At the same time, you will 
hear an audio warning — pulsing slowly when 
the radar is weak, quicker as it strengthens, 
then constant as you approach the radar unit. 

ESCORT even uses a separate warning 
tone for each radar band. "Beep" for X band, 
amore urgent "brap" for К band because you 
have less time to act. 

Quite simply, ESCORT tells you every- 
thing you need to know about radar 
encounters. 


Informed Source 

Another problem with most detectors is 
false alarms. They sound off so often you're 
never sure if it's radar or something else. 
Most frequently they're set off by "polluting" 
radar detectors, cheap imports so carelessly 
designed they actually transmit on radar fre- 
quencies. These "polluters" can set off an 
ordinary detector up to a mile away. 

But not ESCORT. Our special ST/O/P™ 
(STatistical Operations Processor) circuitry 
recognizes and rejects these spurious signals. 
With ST/O/F, ESCORT does not report on 

: -— fellow travelers. 

Only on radar. 


THE RADAR 
~ DEFENSE 
KIT 


User Friendly 

And when the warning does come, it's in 
a friendly voice. The audible warning is the 
same frequency used for Morse code (1024 
Hz). And afully adjustable volume control lets 
you setthe level — ESCORT can cutthrough a 
Ferrari's interior noise, or leave a resting 
passenger undisturbed. Even the alert lamp 
is carefully thought out. It's bright enough to 
be seen in direct sunlight, but is automatically 
dimmed during nighttime operation. 

А quick glance at the red LED assures 
you that ESCORT is on, and a City/Highway 
switch optimizes performance to either con- 
dition. All of this packaged in a low-profile 
aluminum case only 1% inches high and 5% 
inches wide so you can have it, but not flaunt it. 


— STatistical 
— Operations 
NE Processor 


The Bottom Line 

It's easy to try ESCORT at no risk. Just 
dial our toll-free number; we're only a parcel 
delivery away. Take the first 3O days as a test. 
If you're not absolutely satisfied, we'll refund 
your purchase and pay return postage. We 
also back ESCORT with a full one-year limited 
warranty on parts and labor. 

Let ESCORT find radar for you. 


Order Today 


By Phone: Call us toll free. А member of 
our sales staff will be glad to answer any 
questions and take your order. (Please have 
your Visa or MasterCard at hand when you call). 


CALL TOLL FREE. . . . 800-543-1608 
IN OHIO CALL....... 800-582-2696 


By Mail: We'll need to know your name, and 
street address, daytime phone number, and how 
many ESCORTs you want. Please enclose a 
check, money order, or the card number and 
чир date from your Visa or MasterCard. 


$245.00 
Ohio reeidenis add $13.48 sales tax. 


Speedy Delivery 
If you order with a bank check, money order, 
credit card, or wire transfer, your order is proc- 
essed for shipment immediately. Personal or 
company checks require an additional 18 days. 


ESCORI : 


RADAR WARNING RECEIVER 


Cincinnati Microwave 
Department 516 

One Microwave Plaza 
Cincinnati, Ohio 45242-9502 


Tune in "Talkback with Jerry Galvin’ America’s new weekly satellite call-in comedy talk show. Sunday evenings on public radio stations. Check local listings. 


Sp in comfort 


— — grill from Winne- 
bago folds compactly. It comes with 
permanent rocks that store in pouch. 


Portable Bantam grill from Charm- 
glow can run on either a disposable 
propane cylinder or refillable bottle. 


a synthetic material from Du Pont. It 
is thicker on one side—you can flip it 
to sleep comfortably on either warm 
or cool evenings. 'The bag is 33 inches 
wide at the shoulders and 18 at the 
feet. It comes with a 40-inch (half- 
length) zipper. 

The L. L. Bean Junior Camp Bag 
is for small folks. It's filled with three 
pounds of Hollofil 808 polyester, which 
makes it comfortable to about 40 de- 
grees Е The shell is nylon oxford cloth 
with a nylon-tricot lining. The nylon 
zipper opens completely around the 
feet, so you can use the bag as a quilt 
or comforter. It can be zipped together 
with another bag to form a double bag. 

Cookstove: Because you may be camp- 
ing in an area that has little or no 
dry firewood—or if you don't want to 

Continued 
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Nothing handles likea Playmate ice chest. 


Joe Theismann 
Pro Quarterback 


When fe Theismann is buried ird ти gear — й football 
gear, he carries a Playmates ice chest by Igloos. Its easy to carry 
and it carries a lot. Its a snap to open and even Shopper: at d tm 


things cold. т-а 

Besides. What else would America's #1 quarterback: I А2 
use, but America's #1 brand оѓ ice chest? BUILT TO SURVIVE THE REAL нона... 
© 1984 Igloo Corporation. 


dubbi | 
eum with a lot of fresh- 
air cooling comfort. 

For relaxing camping, 
| in comfort, it's Evolution 3 
=" fabric in a variety of tent 
СА styles from leading man- 
mom ufacturers such as Cole- 
mam man? White Stag? Out- 
door Venture and others. 


EVOLUTION and the EVOLUTION 3 
B logo are registered trademarks of the 


—Ted Bufford, men : 
comfortable AE ES 


Even when the summer Camper 


suns beating down, Evo- 
lution* 3 fabric lets you 
rest up in cooling comfort. 
That's because Evolu- 
tion 3 fabric is breathable == 
so stifling, hot, humid air s 
can escape. This remark- ESSEN 
able through-the-fabric air f 
circulation lets you close gs к 
up your tent for enjoyable f B. Kimberly-Clark Corporation 
privacy, a little peace and ES © 1984 KCC. 


KEEPS THE FAMILY CAMPING IN COMFORT. 


Camping in comfort 


ран а vem. Tm into the —€—— | 


and a successful day of fly fishing in a 
nearby stream, there’s nothing like a 


cook over a fire—a two-burner cook- 
stove should be part of your gear. A 
propane or gasoline stove lets you eas- 
ily cook meals anywhere, but a gaso- 
line stove is less costly to use. The 
Coleman Deluxe 2-Burner stove shown 
will burn for two hours on one filling 
and weighs less than 16 pounds. Its 
two burners are spaced on 11-inch cen- 
ters for handling large pots. The main 
burner puts out 14,600 Btu; the sec- 


snooze in the shade in a portable ham- 
mock such as this Mini-Hammock from 
Campmor. It rolls into fist-size ball. 


ondary burner puts out 11,000 Btu. 

The burner rings on the Coleman 
cookstove are stainless steel. The cover 
has wind baffles that lock into place 
to keep the wind from disturbing the 
flame. Accessories include a stand that 
brings the cooking surface up to cook- 
ing height; the stand is 26 inches tall 
and folds to a compact 2:2 by two by 
26 inches. Another accessory, a heavy- 
gauge camp oven, has a steel baking 


ái C 5 ees to dii camping equipment 


Special | features - 


Tent King Dome Sierra Designs es $ gri " 
12 105, 10 or. 


“Sleeping bag Опе Kio Early Winters a 6 it. 2 in. = E 
Auc sce c Tu ОЕ Medium. 5 ft. Wi mo 
Junior Camp Bag 1.1. Bean. » x Bin. 


4180. — 


Price DE : 
499 50 Two entrances, fjne-mesh screens, 
лн! fly 
long 102 Com ү t: comes with thermal [s 
Medium: 9850 ш а | 
0 ens а ати i tet im LT may be iet 


: 208: с. 


Air mattress Double Diamond Winnebago 


79 x AT in. 


59 | Добай с corners, етед pner valve "m 


3 105. 1 oz washable cotton Cover 
Thermarest Light — Early Winters 20 x 47 in. 44.50 inflates automatically io one-in. thickness 
16 az 
“Table mE ice ue. | “Camping World - Folded: 33 x JA x din 1722187 tee ا و‎ levels e 
NNE ИЕ г Open: 33 X 3239 X 80 in E puce шша _ 
Camp stove Deluxe 2- cam Coleman 2x19 х BAM 56.55 Stainless | ie: rings: wind battles 


Gril Barbecue Gritt Winnebago ` Xin. dia. 10 Ws m MD Regulated fuel supply. reusable We 
| | Bantam 2 Charmglow — ви» х ius x T m. 10995 Casta aluminum, can be used wi 1 relillab a 
ey: Hunter ae tes Ho igi ang 
Cookware | eem Canadian Yak Works ws to 3T x BV in. — 38995 . Pouring las on ‘pots, folding cere (варо 
40 oz. 


Cooler Thermos 55 Thermos. 


26V. х D x ein, 3799 — 
НЕШЕ ырыны ыссы E na 


Dos malta: un nog lid ише 


Double-Mantle - 


Lantern 


Winnebago 1994 x 734 in.; 


1 39.99 eme sea contra ee | 


4 105, (without cylinder) varying conditions 
First-aid kit . Medi-Pak Leader Yak Works ARK le x8in- : ; = 64.95 — - Complete. Mode P x als | 
Е. ЕЕ ШЫ ТЕЗУ Чаан CARS a: 2 or carrying i 
Shaving kit Clean Cut “Yak Works 20m ila x 5ló x Bin. 22.95 Includes soap, mirror, toothbrush 
14 oz. 
Day pack Ѕерес Hiker Lt Bean 1 х 17 х т. 1750 Padded shoulder. straps, ic mid ДЕ 
eles | ete Nees eee eee a ee Strap E 
Child's Pack! L L Bean - x 8x3 in: 9.50 Two compartments, waler-seistan 
Hammock Mini-Hammock Campmor | 8 ot. 7 Rolls up to fist size ball. | SDS 500 ibs. 
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rack and a thermometer in the door. 
It also folds compactly: 115% by 11% 
by two inches. 

Cook set: Eating outside seems to 
enhance the flavor of food, but cook- 
ing outside can be difficult without the 
proper utensils. There are a number 
of cook sets made especially for camp- 
ing. The Evernew Canadian (large) set 
shown is a clever design that nests 
into a compact size. It’s made from 
thick—but lightweight—matte-finish 
aluminum. The lids are flat, and the 
handles are recessed for stacking. 
When nested, the pot handles fold over 
the lids to keep the pots bundled 
together. The set comes with a 22- 
ounce pot, a one-pint teapot, a one- 
quart pot, a two-quart pot, and a 
3¥2-quart pot. 

First-aid kit: Planning for emergen- 
cies is an essential part of any wilder- 
ness outing. A complete first-aid kit 
is a necessity. You can buy an empty 
case and fill it yourself—but buy top- 
quality supplies that have long shelf 
lives. Or buy a prepackaged first-aid 
kit. The Medi-Pak Leader from Yak 
Works is designed for small groups. 
Its carrying case has a mesh pocket 
to hold shears, tweezers, thermometer, 
and scalpel blade. There is also a 
compartment to hold bandages and 
splints. Other compartments hold 
gauze, sponges, bandages, pins, and 
closures. The kit includes scissors, an- 
tiseptic cleanser, compresses, tape, and 
a small flashlight. 

Shaving kit: There are times when 
it’s necessary to get cleaned up, even 
in the wild. Designed for one person, 
the Clean Cut shaving kit from Yak 
Works comes with a toothbrush, razor, 
soap, toilet paper, mirror, comb, and 
brush. 

Cooler: A large cooler is not meant 
to be used for backpacking treks, but 
you can take one along for car camp- 
ing. The Thermos 55 shown has a 
hinged lid and a special no-tilt drain 
with an attached drain cap. The 
cooler’s bottom has channels that keep 
melted ice away from food. It comes 
with a removable food tray. 

Portable grill: The Winnebago and 
Charmglow Bantam LP barbecue 
grills shown are powered by propane 
that heats rocks that serve as coals. 
The Winnebago model has a remov- 
able lid that can act as a windscreen. 
The Bantam LP also can run on refill- 
able propane bottles, a useful feature 
if you plan to do a lot of cooking. 

Lantern: A propane lantern is gen- 
erally easier to light than a gasoline 
lantern. The Winnebago double-man- 
tle lantern shown is adjustable from 
dim to bright and can put out as much 
light as a 150-watt light bulb. It has 
an automatic flint igniter and a pres- 


ч 


sure regulator that controls propane 
output at temperatures from zero to 
90 degrees F. The lantern can be used 
at altitudes up to 10,000 feet. It 
weighs just four pounds and burns for 
up to 15 hours. 

Air mattress: Sleeping on the 
ground doesn't have to be uncomfort- 
able. The Winnebago Double Dia- 


mond air mattress shown is made of: 


cotton bonded to rubber. The seams 
are vulcanized— no glue or sewing is 
used. The valve is rust- and clog-proof, 
the mattress has double-I-beam con- 
struction, and the corners are rounded 
so they won't fray. 

Sleeping pad: Individual pads are 
easier to carry than large air mat- 
tresses. The Thermarest Light pad pic- 
tured is a waterproof nylon pad that 
slips under a sleeping bag and rolls 
up to a compact size. To use it, you 
unfurl it and open its valve. Air rushes 
in and automatically inflates it to a 
thickness of one inch. 

Compact hammock: The lightweight- 
nylon-mesh Campmor Mini-Hammock 
shown rolls into a compact ball and 
weighs less than one pound yet sup- 
ports up to 500 pounds. It can be used 
as an emergency stretcher, a snare, a 
rope, or a pouch for storing gear or 
food off the ground. 

Day pack: Some people prefer packs 
with a teardrop shape, but a rectan- 
gular one is easier to pack. The tear- 
drop pack hugs your back, however, 
and may be more comfortable. Look 
for a zipper that lets the pack open 
fully and for reinforced seams, storm 
flaps, and rainproofing. 

The Sebec Hiker from L. L. Bean 
features a large -ttop-opening main 
compartment with a two-way nylon 
zipper. The zippers are covered by 
storm flaps to help keep out moisture. 
The toddler-size Child's Pack I, also 
from L. L. Bean, is made of nylon. It 
has a main pouch and a smaller pock- 
et with covered zippers. 

Camp table: The Handy Table from 
Camping World is an all-in-one table- 
and-chair set that folds to a width of 
only four inches. It seats four and will 
stand on uneven terrain. The seats 
and top are made of hardboard; the 
frame is heavy-gauge steel. 05] 


MANUFACTURERS OF FAMILY CAMPING GEAR 

Camping World, Box CW, Bowling Green KY 42101 (Handy 
Table); Campmor, Box 999, Paramus NJ 07652 (Mini- 
Hammock); Charmglow Products, Box 127, Bristol WI 53104 
(Bantam LP barbecue grill); Coleman Outing Products, 445 
N. Minnesota, Wichita KS 67214 (Deluxe 2-Burner cookstove 
and accessories); Early Winters, Ltd., 110 Prefontaine Place 
5., Seattle WA 98104 (One Kilo sleeping bag, Thermarest 
Light pad); L. L. Bean, Freeport ME 04033 (Junior Camp 
Bag, Sebec Hiker day pack, Child's Pack | backpack); Sierra 
Designs, 247 Fourth St., Oakland CA 94607 (King Dome 
tent); Thermos, Norwich CT 06360 (Thermos 55 cooler); 
Winnebago Industries, Inc., Box 152, Forest City lA 50436 
(Double Diamond air mattress, propane barbecue grill, 
double-mantle lantern); Yak Works, 2004 Westlake Ave., Se- 
attle WA 98121 (Evernew Canadian cookware, Medi-Pak 
Leader first-aid kit, Clean Cut shaving kit). 
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When Joe Theismann is текши instead of —: he 
packs an Igloos 48-quart ice chest. Its built tough on the outside-to 
take almost anything. And has refrigerator quality inside-to handle 
even fish odor. 


Besides. What else would Americas *1 MRTE R ] IGLOO, 
use, but America's *1 brand of ice chest? BUILT TO SURVIVE THE REAL WORLD.» 
© 1984 Igloo Corporation. 


“Catch oft the Year” Salé! 


Send for your 

1984 Coleman Trailer 8 ае 
Brochure today. 
Include 50¢ for postage and handling. 


Mail to Dept. PS, The Coleman Company, 


with a new Coleman® | 
Inc., Camping Trailer Division, Somerset, | 


Camping Trailer. 

Here's an alluring offer worth over 5400 

retail. A FREE Coleman Crawdad™ fishing 

boat. 

e Made of tough RAM X® material— 
better than aluminum. 

e Stable enough for stand-up casting. 

e Weighs only 111 Ibs.—transports on top of 
your car or camper. Address 

e Skims over water easily and quietly. 

Catch the Crawdad fishing boat and the 

new 1984 Coleman Camping Trailers at 


PA 15501. 


Name 


C ы c Ma —. Ip 
Phone 


es - Copyright 1984 The Coleman Company, inc. 
your local Coleman Dealer, today. He's in о S E SE EEE ue cli 
the Yellow Pages. ранни m 
Coleman's "Catch of the Year" Sale only at e! eman « juge! 
participating dealers while promotional کے‎ 
supplies last. WE HAVE A BRIGHT REPUTATION FOR QUALITY. 


Duel of the mini motor homes: 


Chevy vs. 


Ford | 


Ford's mini-motor-home chassis—essentially a full-size van that's cut away behind the 
driver's seat —comes with a 460-cu.-in. V8; GM's Chevy-GMC chassis comes with a 
350-cu.-in. V8. Test drives of two identical coaches, built on chassis from the two 
manufacturers, showed both remarkable differences and surprising similarities. 


By JACK KEEBLER 
and CHARLES А. MILLER 
Photos by Greg Sharko 


f you ask a buyer to reveal the rea- 
sons he chose one brand of mini 
motor home over another, he might 


== 
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@, Coachman 
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dwell on the location of the shower or 
the arrangement of the stove, refrig- 
erator, and sink. There’s a strong 
chance that the chassis it was built 
on was a secondary consideration, if 
the buyer bothered to think about it 
at all. But it shouldn't be. If you con- 
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sider the long distances and rough 
roads on the way to those scenic vaca- 
tion spots, the engine, transmission, 
suspension, and chassis configurations 
take on great importance. 

Shopping for a mini motor home 
(known as a class-C motor home) 


Coachmen - 


i а d 
кызуу. „=н 


Nose-to-nose (above) 
mini motor homes— 
Coachmen Lepre- 
chaun 23 DBs—built 
on Ford and Chevy 
chassis. Photo at far 
left shows the driver- 
and-passenger area 
of the Chevy chassis. 
Near left, Ford’s en- 
gine placement al- 
lows easy access to 
the front seats. 


к 


means you are dealing with two dif- 
ferent manufacturers for the major 
components—one maker for the chas- 
sis and another who marries a body 
to it. The chassis, unless it’s a custom 
unit, comes from either Ford or Gen- 
eral Motors. (Chrysler got out of the 
business in 1979.) 

What are the differences between 
these chassis? To find out, we drove 
two identical class-C models—Coach- 
men Leprechaun 23 DBs. One was 
built on a Ford chassis, the other on 
a Chevrolet. To ensure an objective 
comparison, we switched vehicles oc- 
casionally and drove under varying 
conditions. Here’s our driving report, 
based on a mid-winter journey from 
New York to Florida and back. All 
told, we put a total of 7,000 miles on 
the vehicles. 

Although they’re about the same 
size as some class-A motor homes, 
which are built on truck chassis, the 
Leprechaun mini motor homes were 
easy to handle and not at all awkward 
to park and maneuver in heavy traffic. 
In downtown rush-hour driving in 
Washington, D.C., we had to negotiate 
a number of lane changes and tight, 
right-angle turns. Even with only four 
days at the wheel to accustom our- 
selves to the minis, we found waltzing 
through the heavy traffic no more 
difficult than piloting standard vans. 

The vehicles’ light power steering 
also helped when parking or in tight 
turnarounds. The only weak point 
showed up during highway cruising. 
In both vehicles, frequent and tiring 
steering corrections were necessary 
to stay centered in a lane. This prob- 
lem was most pronounced when the 
vehicles were buffeted by strong cross- 
winds, but it was apparent even on 
days with little or no wind. The Chevy 
seemed less affected. Its steering 
seemed to have less play, which made 
driving easier and less tiring. A trace 
of lane wander was present in strong 
winds, but less so than in the Ford 
mini. 

The Ford also showed poorer road 
manners on rolling sections of high- 
way. There, the Chevy’s ride, at least 
from the driver’s and passenger’s posi- 
tions, was very comfortable. There was 
little bounce and up-and-down travel 
on rough spots. But even small expan- 
sion joints and small potholes were 
something else. The Chevy greeted 
these with a loud thunk and what 
seemed like a good deal more chassis 
rattle and shake than the Ford. 

As with most motor homes, mini or 
otherwise, when you're passed by an 
18-wheel semi-trailer you feel a cer- 
tain amount of sway as the air pushes 
you out of the way. However with both 
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| you how. No matter where you live. 


| folder for more details. Or buy the complete 


Nothing's s colder than aTag-Along ice chest. 


CN 


Ty we. 


carries a d 16 ice chest by cm It has super insulation-so 
it keeps drinks colder longer than any other. And a SMES strap- 
so it's easier to carry than any other. = 


= 


Besides. What else would America's *] quarterback IGLOO, 
use, but America's f] brand of ice chest? BUILT TO SURVIVE THE REAL WORLD. a 
© 1984 Igloo Corporation. 


Add on beauty without being fuelish. 


Learn how you can have large, beautiful 
glass areas and energy efficiency under one ! Mail to: Andersen Corp. PO. Box 12, Bayport, MN 55003 
roof. Andersen Concept IV" is a carefully 11 plan to O remodel O replace build. 022-0584 


worked out set of guidelines that can show į O Send FREE 12.раве Concept IV folder. 

! S C) Send 128-page book. Enclosed is $6.95 check payable 
Send for our FREE 12-page Concept IV to Andersen Corp. —— — Сыр 
d ін Name 

Andersen Concept IV Homeowner's Guide = 
by sending check or money order for $6.95. 


Come home to quality Come home to Andersen: 


Andersen Windowalls EA 


Address 


City State 
Area Code 
Zip Phone | i 4 гота 
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“With Gillespie, 
You can Refinish 
Furniture 
Without Stripping, 
Sanding or 
Overspending” 


“We're really glad we discovered 
Gillespie Old Furniture Refinisher. It 
dissolves old varnish, lacquer and 
shellac without stripping or 
sanding...costs a lot less than the 
expensive brand. 

Gillespie Tung Oil Finish brings out 
the richness of the wood grain. Just 
wipe it on for a long-lasting, hand- 
rubbed finish that beautifies and 
protects the wood. 

Gillespie products work great and are 
sensibly priced. Апа that makes 
sense to us." 


СІ Lua 


SINCE 1824 


Gillespie products are available in leading 
paint, hardware and home center stores. 
Also look for Gillespie Furniture Cleaner, 
Lemon Oil Treatment and the Gillespie 
"Get-Acquainted" Refinishing Kit. 


For mur free booklet, ' “Refinish Furniture the Gillespie 
Was" nte Elesp-Strn Tent PS P © Box 1879 


Mini motor homes: Chevy vs. Ford 


vehicles, though there was a lurch 
from side to side as we tried to cor- 
rect for the bow-wave effect from those 
monster freight haulers, there was no 
feeling of top-heaviness. 

The Ford's 460-cu.-in. engine made 
getting onto highways from entrance 
ramps a breeze. Even at high speeds, 
the big eight ran quietly and seemed 
to loaf along. А clean-shifting auto- 
matic transmission gobbled up the 
460's power and sent it to the rear 
wheels with nary a whisper between 


| shift points. It did its job flawlessly 


and drew not a split-second's atten- 
tion to itself. 

The Chevy lacked the Ford's pep and 
passing power. Although the Chevy's 
shorter (4.10) final-drive gearing drove 
it off the line as quickly as the Ford's, 
it seemed to soon run out of steam. 
This impression is supported by our 
zero-to-60-mph results. The Chevy's 
smaller 350-cu.-in. V8 produced an 
adequate amount of pickup when 
we gauged distances carefully and 
as long as we didn't try any rushed 
maneuvers. 

The Ford's additional muscle could 
make a big difference if you drive on 
mountainous or hilly terrain. An en- 
gine loses about four percent of its sea- 
level power for every 1,000 feet of 
altitude. That means an engine oper- 
ating at 10,000 feet will be operating 
at about 60 percent of its sea-level 
performance. The higher you plan to 
travel, the more horsepower you'll 
need to have in reserve. There doesn't 
seem to be any fuel-economy penalty 
with the bigger engine. During our 
trip, under varying driving conditions, 
we got 7.4 mpg from the Chevy and 
7.7 from the Ford. 


Chassis differences 


The differences in the construction 
of the two chassis are considerable. 


Chevy's chassis is based on a vehicle 
with a unit body—it has no frame. 
The rear end of the vehicle comes to 
the RV manufacturer as a sheet-metal 
bed. It's almost like the platform at 
the back of a flatbed truck. The Ford 
is a true truck-type chassis, with a 
parallel rail-type frame. 

Unlike a commercial van's chassis, 
which has to deal with intermittent 
loading, an RV chassis is continuously 
loaded. So an RV suspension system 
must be designed to maintain a level 
attitude and give a good ride at all 
times. Still, even though the demands 
on the suspensions are the same, the 
engineering solutions are different. 
Chevy has a wishbone-type indepen- 
dent front suspension. Ford uses a 
twin I-beam. The Chevy's independent 
front suspension has a softer ride, but 
it limits the amount of weight that 
can be placed on the front of the 
vehicle. The Ford has a greater capa- 
city—a gross-vehicle-weight rating of 
11,550 pounds vs. Chevy's 11,100. 

The Ford has an out-front engine 
compartment, which provides better 
service access to the engine than the 
Chevy's. The position of the Ford en- 
gine makes for more leg room for the 
driver and passenger and more room 
to swing your legs when getting into 
and out of the front seats. The Chevy's 
engine protrudes 10 to 12 inches far- 
ther into the cab than the Ford's. Es 


CoachmenLeprechaun 23 
DB mini-motor-home 
specifications 


Sleeping capacity | 
Water-system capacity (@а!.)............................. 37 
Waste-tank capacity (gal.) ................................ 30 


sink-tank capacity (gah) .................................. 30 
LP-tank capacity (Ibs.) ms 47 
Furnace rating (Btu) 19,500 (standard) 
32,000 (optional) 
interior height (1, аин rernm 78 
Exterior WIGUI UID.) асаана сЕ 
Interior width: iNest ID 


Chevy vs. Ford mini-motor-home chassis | 


Gross vehicle weight (IDs.) .......... кон 
Curb weight (Ibs.) ............ РЕНТИ" 


Engine type & displacement (cu. in.) 
Net hp @ rpm | 


Rear suspension 


Fuel-tank TEN Io SET UE Per CLE RETE PY D 
Wheelbase (in.).. pod 

Tire size . : 
Alternator output (amps) .. : 
Clearance (height, in.) ........................ 


Basic price... 
Price as tested 


Observed mpg (mixed driving) 


hevy 
SUCRE D 100 
isis BRE 7.910 
cavo tere V8, 350 v8, 460 
160 i 3,800 225 @ 4,000 
155 @ 4,000 (Са!) 220 tr 4,000 (Calif) 
250 ta 2 800 365 ta 2,800 
240 @ 2,800 (Calif.) 360 @ 2,600 (Calif.) 
4.10:1 3.54:1 
Front disc, rear drum Front disc, rear drum 
Independent coils Independent 
Il-beams (coils) 
Two-stage variable- 
rate leaf spring 
40.1* 


i 560 
8,380 


Two-stage multi-leaf 
33 
wnat 146 158 
non x 16.50 8.75 x 16.5D 
6 


"Ford has two fuel tanks, front and rear, each with own fill nozzle. Models due out later this year 
will have a single 40-gallon fuel tank. 
""Add 10 inches with optional air conditioner installed. 
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We train 
specialists 
m the 


ground, up. 


It takes a lot of special people 
to keep the Air Guard in the air. 

And not all are at the controls of a 
Phantom Jet. 

Most serve in vital support posi- 
tions. Positions requiring the very 
highest level of expertise. 5o when 
you join the Air Guard, you're trained 
by the best in the business. By top 
professionals in avionics, munitions 
loading, environmental support, and 
Tactical Air Command and Control. 
You can also get expert training in 
hundreds of other areas essential in 
defending America's skies. Training 
which can be just as important in 
launching your civilian career. 

So if you're a special person look- 
ing for a specialty, check out the Air 
National Guard. For information, mail 
the attached coupon. Or call toll-free 
800-638-0936" 


*In Alaska, Hawaii, New Jersey, Puerto Rico, Guam 
and the U.S. Virgin Islands, consult your local directory. 


We Guard 
Americas Sk Skies. 


NATIONAL 
GUARD 


NAME (Please Print) 


ADDRESS | | | AM 
CITY STATE ZIP 
AREA CODE: PHONE 

OCCUPATION - 

BIRTH DATE - 


PRIOR MILITARY SERVICE YES NO 
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| " J Compact fold-down 
| 20 ү | Its 83-sq.-ft. living area is big 
| enough to sleep five persons 

| ан and has а full galley and 


dinette. The Redwood tent 

е | е ө | trailer made by Coleman (220 
in recreational vehicles 5 
folds down to only 44 in. for 


towing. Evolution 3 tent fab- 
ric is optional. Price: $2,619. 


(с Sleek mini motor homes 


The aerodynamic front end of the 24-ft. Diamond G.T. 
MiniHome (top) helps cut wind resistance, says Coons Mfg., 
Inc. (Box 489, Oswego, Kan. 67356). More head room inside 
the cab gives better access to the coach (center), and walls 
and roof have honeycomb construction to keep the weight 
down. Price: about $34,000. TranStar 20-footer (bottom) now 
comes with all-fiberglass exterior walls except for the cab. 
The 8,900-lb. RV is built on either a Ford or Chevrolet 
chassis. Price is $28,500. It's made by Champion Home 
Builders, 5573 E. North St., Dryden, Mich. 48428. 


Aero three-door A 


The newest top-of-the-line 
model from Winnebago (For- 
est City, Iowa 50436) has 
driver, front-passenger, and 
mid-side doors. The 31-ft. 
Elandan comes on a Chevro- 
let chassis with a 454-cu.-in. 
engine. The streamlined mo- 
tor home's frame has been 
beefed up with steel to in- 
crease structural integrity. 
Its price is $46,000. A Win- 
nebago spokesman told PS 
that the new chassis will be 
the basis of the company's 
motor homes for the next 
decade. Winnebago also uses 
the same chassis for a sister 
brand, the Itasca. The vehi- 
cles received extensive de- 
velopmental testing before 
they went on sale recently. 
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КОА 


Kanıperounds guarantee 
бышар under the sun. 
Everything. Clean restrooms. Hot 
showers. Swimming. Laundry facilities. 
Utility hookups. Playgrounds. Con- 
venience stores. Fresh water. Ice. Dump 
stations. Telephones. Game rooms. 
Courteous staff. Every single thing at 
every КОА Kampground is guaranteed. 
If within one hour after check in you're 
not completely satisfied with KOA ser- 
vices or facilities, we'll gladly give back 
every penny you paid in regis- : 
tration fees. So the next time 

you go camping, go КОА ^A 
where everything under the KOA 


У | Clean, friendly, 
sun is guaranteed. пса 


What's New Short fifth-wheeler ù 


in RVs 


<> 
Low-slung 


Ultra-luxurious Astron mo- 
tor home is mounted on a 
custom chassis that uses Re- 
nault R-30 front-drive compo- 
nents. The 6,250-lb. vehicle 
has a Peugeot-Renault-Volvo 
V6 that's said to deliver 20 
mpg. Made by Mobile Trave- 
ler (Box 268, Junction City, 
Kan. 66441). Price: $105,000. 
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As the floor plan shows, the 
21-ft. Komfort Lite has a host 
of comfort items and gen- 
erous sleeping space. The 
$10,430, 2,380-Ib. trailer is de- 
signed for easy hitching with 
a modified truck-type fifth- 
wheel hitch. It's made by 
Komfort Industries, Box 4698, 
Riverside, Calif. 92514. 


WARD- 
ROBE 
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Fiberglass compact » P^ 


An aero shape and light weight 
make the Scamp 19-ft. fifth- 
wheel trailer capable of being 
towed by small four-cylinder 
pickups, the maker claims. 
The 1,800-Ib. model has a 
rubber-torsion-bar suspen- 
sion. Eagle Distributing (Box 
367, Pine River, Minn. 56474) 
sells it for $8,495. 


Sleek import 


The British-made 20-ft. Award 
Challenger has a wind-cheat- 
ing shape, weighs 3,086 Ibs., 
and features a luxury look 
with oak and velvet trim, 
two beds, and lots of storage 
space. It's imported by ABI 
Leisure, Inc., 950 Northwest 
Hwy., Chicago, Ill. 60068. 
Price: $13,000. 
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Easy-liff camper 


Only 27 turns ofthe lift mech- 
anism are needed to raise 
the StarLite 17 to its full 
height, says Starcraft (W. 
Michigan St., Topeka, Ind. 
46571). And the new rubber 
torsion axle lowers height 
and is said to make for more 
fuel-efficient towing. Star- 
Lite costs $2,583. 


Turn page for more on RVs 
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Не!руош 
image as well as your 


bottom line. 


The trucks you choose for your business say a lot about 
your business. So let GMC's good reputation add to your 
reputation. GMC trucks are done right, because, after all, 
we're the people who bring you nothing but trucks. 


But a GMC pickup can pick up more than just your image. 
It can help your business run more efficiently by being 
just the right truck for the job. 


The full-size pickup on the right will handle really large 
loads. Depending on the model, vou can haul from 1,983 
up to 5,256 pounds of whatever you're hauling. Or, when 
properly equipped, it can tow up to 10,000 pounds. 


If you choose the rugged 6.2 liter V-8 diesel engine as an 
option, you'll have a practical pickup дез for work 
situations involving stop and go = 
driving. 


Some GMC trucks are eduipped MI engines produced by- 
—»other GM divisions, subsidiaries, or affiliated companies worldwide. 
See your GMC truck dealer for details. 


The compact S-15 on the left is available with 4-cylinder 
or V-6 power. The 2.2 liter L4 diesel can haul up to 1,250 
pounds, and the V-6 up to 1,625 pounds. Or when properly 
equipped, the 5-15 can tow up to 5,000 pounds. 

Full-size pickup cargo beds are available in 6!4' and 8' 
lengths. The S-15 pickup has 6'1" or 7'5" cargo beds 
available. 

Both versions feature tough, girder-beam, independent 
front suspension. You can get optional four- wheel drive. 
S-15's Insta-Trac system lets you shift from 2- to 4-wheel 
drive without stopping. 

g esten der ro Dee 2 Eun dr C-series or compact 
15 truck, you ll have picked right; — 
a Pur that knows how to work. id 

E! #7, Olympiad 
Los Angeles 
1984 
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Whats New 
in RVs 


Spacious fold-down ¢ 


Eight persons can sleep on 
the four bunks in the Jay 
Cardinal 8 from Jayco, Inc. 
(Box 460, Middlebury, Ind. 
46540). Its newest feature is 
optional use of Evolution 3 
fabric, the Kimberly-Clark 
breathable tenting. The trail- 
er has a dry hitch weight of 
145 lbs. and costs $6,135. 


16 Front-drive 


A new front-drive Ford chas- 
sis is the platform for the 33- 
ft.-long LondonAire motor 
home. The luxury RV uses 
the Duo-Therm split-sys- 
tem air conditioner, with 
the compressor mounted be- 
low the coach. Newmar In- 
dustries (Box 30, Nappanee, 
Ind. 46550). Price: $86,000. 


Central heater 


Primus-Sievert’s RV heating 
system has an LP-gas boiler, 
a pump, and a series of radi- 
ators. With trailers the 15-Ib. 
boiler is installed in a com- 
partment on the hitch; in 
motor homes it goes in a ven- 
tilated compartment. From 
Primus-Sievert, 620 Paradise 
Rd., Modesto, Calif. 95351. 


4812-9. friend ` 


The 18'-ft. Friendship model 
is new to the Shasta lineup 
for 1984. It weighs 4,489 lbs. 
fully loaded and with tanks 
full. Hitch weight is 289 lbs. 
Made by Shasta Industries 
(Box 725, Middlebury, Ind. 
46540), its price is $7,220. 
Other models range down to 
15, ft. in length. 


Eight-wheeler | 


The Airstream 845 is a new 
J4'5-ft. motor home with 
a tag axle in back of dual 
rear wheels. This allows the 
stretched Chevy chassis (191 
in.) to support extra weight. 
Airstream (419 W. Pike St., 
Jackson Center, Ohio 45334) 
claims the $92,000 vehicle 
handles like a sports car. 
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пилин, Fun Check List: ك‎ 


- 7 exploring ü sailboarding | 


= Fast. Fun. Affordable. 
— The Prime Movers From Ranger & Yamaha 


When you're ready to make the move from cartoppin' to 
serious bass fishing, you'll find Ranger'ss 320V and 
Yamaha's 90 make trailerable boating downright fun. 
And affordable! The smooth-riding 320V features plenty 
of storage space for tackle and large casting decks un- 
matched by other boats. Rack and pinion steering means 
safe, sure handling. Ranger’s wide range of accessories 
lets you tailor the boat to fit your needs. And Yamaha's 
gutsy three-cylinder 90, the lightest on the market, comes 
standard with power trim and tilt with your choice of 
stainless steel prop at no extra charge. Yamaha's Preci- 
sion Blend oilinjection brings an end to messy mixing and 
blue smoke. And all Yamaha outboards are horsepower 
rated at the prop, where it counts. 


BOATS | 


Wood Manufacturing Company, Inc. 
Flippin, AR 72634 > 
Phone (501) 453-2222 


For your nearest 
dealer, call 
1-800-447-2882 
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ТХ 375 CANOE FEATURES 


1. Special tubular I-Beam floor construction for 
extra rigidity, stability and maneuverability. 

2. Three rugged Boston valves. 

3. Adjustable front seat. 

4. Front and rear spray covers. 

5. Drain plug. 

6. Storage area 

7. Two directional strakes 


p - 


= 


Other boats pictured are Sevylor Tahiti used by Orange Torpedo Trip, Grants Pass, Ore. 


From stem to stern, the brand new 


SEV YLOR TX375 CANOE 


is an ideal inflatable for canoeing, kayaking, river 
running, backpacking, fishing or just plain relaxing. 


One of the most stable, maneuverable and least 
prone-to-tip canoes on the water, anyone from 10 
to 100 can handle it easily. Constructed of Sevytex, 
a newly developed, super-strong PVC material, itis 
polyester reinforced for greater safety, endurance 
and durability. 


A roomy 13' long, with plenty of leg room, it is 
cushion-comfortable, lightweight enough to carry 
anywhere, storagable in closet or car trunk and 
maintenance-free. 


For brawn and beauty in a versatile, multi-purpose 
canoe, go with the Sevylor TX375, the most reliable 
name in affordable inflatable watercraft. 


See it at your local dealer or write for a 
complimentary brochure. 


5 6371 Randolph Street Los Angeles, CA 90040 (213) 727-6013 


' IN CANADA • 6451 Northwest Drive, Malton, Ontario, Canada L4V 1K2 


A member of the Zodiac group 


FORCE OUTBOARDS: 
MORE POWER, 


FORCE Johnson | Evinrude Mercury 
Outboardst — | Outboardst EL od 


LHP |RETAIL| HP | RETAIL. 


карыны! n 


“With power tilt and trim 


T Suggested retail prices from 1984 FORCE price list effective 1/25/84 FOB factory, 1984 Mer- 
сигу price list effective 9/1/83 FOB factory Evinrude and Johnson price lists dated 8/1/83 
FOB factory 


FORCE outboards perform with the best, yet are priced 
much less than Johnson, Evinrude and Mercury They're Ameri- 
can-built powerplants, backed by more than four decades of 
experience, and are now manufactured by US Marine, an affili- 
ate of Bayliner®, the world's largest boatbuilder. 

New breakthrough in value. FORCE outboards are the 
result of the stubborn philosophy that the cost of an engine 
should reflect its real value, not a boatload of promotional 
expenses. That's why there is no factory-funded FORCE racing 
team, no expensive radio or television campaigns, no gingerbread. 

Simple product line. By building only the most popular 
sizes—4 hp, 9.9 hp, 15 hp, 50 hp, 85 hp and 125 hp— we stream- 
line production lines so we can lower your cost. 

Simple design. One look under the cowling of any FORCE out- 
board shows you the clean, uncluttered design that makes possible 
compact, lightweight engines with exceptional power-to-weight ratios. 
This uncommon simplicity makes FORCE outboards uncommonly easy 
to maintain, too. 

Simple choice. When the hard-nosed engineers of the industry- 
leading boatbuilder Bayliner* went looking for the best value in out- 


boards for their new fishing and runabout packages, FORCE was their poe MT 

first choice. After two years of spectacular success, FORCE remains the | For free brochure 

only choice. | andthe name of your nearest | 

Because of our insistence on value engineering, FORCE gives yu | FORCE dealer, send to: 

everything you want in an outboard, including low price. After all, | US Marine, PO Box 24467, | - 

making boating more affordable can only add to your enjoyment. | Seattle, WA 98124 | 

See how much FORCE can add to your fun. | | ө 
| NAME | EM | 

US Marine and Force are trademarks of US Marine | ADDRESS == | 

Corporation. Bayliner is a registered trademark 

of Bayliner Marine Corporation. Mercury is a registered | | 

trademark of Brunswick Corporation. Johnson and Evinrude CITY STATE ZIP 


are registered trademarks of Outboard Marine Corporation. 


erCruiver 


pest selling stern drive in the world 


= 


mm | | 210 E 
QUALITY VALUE STYLE PERFORMANCE 


Mark Twain's line for 1984 includes 10 runabout models 16 to 19 feet, open bows, closed bow sport- 
decks, available in outboard and sterndrive configurations, plus six outstanding cruisers and fishing 
boats. These exciting models combined with Mercruiser sterndrive power are perfect combinations of 
the right power matched to the right boats. Mercruiser delivers fuel efficiency and performance that 
puts Mark Twains lineup for 1984 in a class by itself. See your nearest Mark Twain dealer and team 


up with Mark Twains V-SONIC excitement. 
CIRCLE NO. 80 ON READER SERVICE CARD 


MARK TWAIN MARINE INDUSTRIES, INC. Box 276 WEST FRANKFORT, ILL. 62896 
For a free brochure and nearest dealer write or call 1-618-932-3148. 
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! SE om a hec to getaway from: the Fero a way 
to take the crowd along, a sunset crüiser, a sunrise catcher, 
a Safe boat for the kids, à nice place for a пар, and it's trailer- 
! SO you can take it along and fi nd ыан ы fun afloat. 
Ask your dealer about а FloteBote ~ 


or send for a brochure. . . you'll be FloteBote 
on-your way to owning one! * bh 


HARRIS FLOTE BOTE/DIV. OF HARRIS-KAYOT, INC./P.O. BOX 264/LAGRANGE, INDIANA 46761/(219) 463-7474 


The Right Boat. The Right Motor. 
The Right Price. Under $5,000* 
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NOBODY BUILDS 
ALUMINUM BOATS LIKE... 


Fishing. Skiing. Cruising. Nothing beats aluminum for OUTBOARDS by | то 

eri and асса сабах Lower initial ма аша /; Fiaher 
investment. Higher resale. And whether you’re heading | 

to the lake or on the lake, you'll appreciate the lower For your nearest Р.О. Box 1256 / West Point, «| 
fuel costs with a Yamaha outboard-powered aluminum ponien Cal aaa Mississippi, U.S.A. 39773 (601) 494-1786 
boat from Fisher Marine. 


*Cost based on Fisher 1675 UTC, Yamaha 40E and trailer. Subject to regional pricing variances. 


Route 9. Вох 152*Maryville, TN 37801* U.S.A. 
* 615/983-2178 


` and marine hardware with stain- 


A DELU» 


Bayliner dealer is having a factory- 
authorized sale on the 1710 Trophy? - 
boat, motor and trailer package. ! 
You get everything you want for tour- 
. nament fishing and family water skiing fun. 
L1 I7' Fish/Ski boat with high-perform- 
ance hull, unitized construction with 
` glassed-in bulkheads, hand-laid fiber- _ 
` glass, NPG gelcoat, metal flake deck 


T rom now m May 15. 1984 your 


Control station has ee of mes room, 
less steel fasteners. ient controls, учи RAM complete 
O 85 hp FORCE" outboard, 
perfectly mated to the hull 
_ for optimum performance. - 
O Custom Escort? trailer 
fully galvanized for long life. 


O Electric trolling motor 


_ with remote foot control. e, | 
[1 60-foot Trophy depth Quick performance for water skiing, 
sounder. getting to the fishing holes fast. 


a Manufacturers s suggested فا‎ price in 
effect through May 15, 1984, Actual price set 
` by dealer. Taxes, license, frelght, options and 
dealer delivery charges extra. Prices may 
Ў change without notice, 


Bayliner. | 


Complete custom-rigged package includes boat, molor, 
trailer , — motor, dm SAM and ski tow pet 


speedometer. | 
О Lockable pole storage 


, FULLY EQUIPPED 
I7-FOOT I SHISKI PACKAGE 


| 
| 
Р" | 


a 


T Rack and pinion steering, | 
adjustable pedestal seats, two T 
live wells with aerators, twin 
console with wind screens. 

Г] Dash with instruments sann 


compartment. 
Г] Removable ski tow post. _ Y: 
O Heavy-duty marine grade 
upholstery. 

Visit your Bayliner dealer 
today and take advantage of this 
special price. You'll get all the qual- 


ity and features the boating world *` 


has come to expect from Bayliner 
—for less than you'd expected 

to spend. Check in the Yellow 
Pages for your nearest Bayliner 


dealer or write Bayliner, PO 


Box 24467, Seattle, WA 98124. 


‘POWERED. BY | 
| FORCE" 
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Recreation Roundup 


By HERBERT SHULDINER 


Compact generator 


A new generation of RV generators 
was introduced by Kohler at last fall’s 
Rec Vehicle trade show in Louisville, 
Ky. The 2,000-watt Kohler I/O power 
plant is designed for smaller RVs and 
fits into less than 1.3 cu. ft. of space. 
Kohler achieved this by mounting the 
generator vertically and allowing the 
bottom to protrude below the coach. 
The unit weighs only 88 pounds. It 
has an electric start and a manual 


Wedge-shape cargo carrier 


The sleek-looking Moriah mini-trailer 
offers 24 cu. ft. of cargo space. It weighs 


185 pounds and has a 750-pound-rated | 
suspension and tires. The trailer rolls 


on load-range В 5:70 8 tires. A 10- 
lamp lighting package with indepen- 


dent rear-turn signals and brake lights | 


is built into the Moriah. The trailer- 
cover lid doubles as a luggage carrier. 
The Moriah is made by B&F Special- 
ties, Box 1313, Des Plaines, Ш. 60018. 


| The price, $895, does not include ship- 


ping costs. 


choke. It’s made by Kohler Co., Kohler, | | 


Wis. 53044. Price: $1,450. 


Hitch lock 
This English-made trailer hitching 


post guards against theft with a clamp- | 


ing plate that slides down over the 
tow bar when it’s placed on the ball. 
A padlock secures it. The post also 
stabilizes the trailer. One version 
comes with an auger base that can be 


screwed into soft ground to correct | 


height for parking. Sycon Products 
(1309 Melton Rd., Syston, Leicester 
LE7 8EN, England) makes it. 


Camping toilet 


Latest Porta Potti from Thetford Corp. 
is the two-piece Model 245. New fea- 
tures include a splash-proof pour 
spout, integral holding-tank-level in- 
dicator, and a pressure-relief vent. The 


indicator tells you at a glance when | 


the holding tank needs to be emptied. 
There's a quick disconnect for empty- 


ing. Tank capacity is 3.6 gallons. An | 


optional hold-down kit is available to 
secure the toilet to the floor. It's made 


by Thetford Corp., Box 1285, Ann 


Arbor, Mich. 48106. Price: $113. 
Continued 


difference 
a Bilco Door 


makes! 
Replacing that troublesome old 
wooden door with a modern BILco Base- 
ment Door will add new beauty and 


convenience to your home. You'll like its 
neat, trim appearance and rugged con- 


struction. Long lasting, watertight, safe 


and secure, it pays for itself in savings on 
repair and replacement costs. B Ease of 
operation is a special BILCO feature. 
Torsion rods provide effortless opening 
and closing of the heavy gauge steel 
doors. B A BILCO Basement Door is also 
the ideal addition to your present home 
or the home you're planning. It saves 
tracking through first floor rooms, makes 
the basement useful, convenient, safe. 
dust like adding a whole new floor of 
valuable living space. 


The BILCO Company 
P.O. Box 1203, Dept. P5-54 
New Haven, Connecticut 06505 


AMERICA'S FINEST 


BASEMENT DOOR 


| 
| 
| 
| Please send information for: 

О Replacing a wooden basement door. 
| 

| 

| 

| 


Г] Adding outside basement entrance to 
home built without one. 


O New home to be built. 


Name 
Address 
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They shoulda had-a Hayden. 


What's-A-Hayden? Low cost insurance against 
transmission burnout. 


Today's downsized cars run hotter due to 
emission controls, smaller engines and higher 
RPMs. Heat problems develop when you carry 
extra passengers ... extra baggage ... drive in 
stop-and-go traffic ... drive on ice or snow ... 
drive in hot temperatures ... climb steep grades 
... and do towing. A small investment now in a 
Hayden Trans-Cooler* can extend the life of 
your car. Remember, each 20°F drop in tem- 
perature doubles oil and equipment life. 


Over 13 million transmissions failed last year.* 
Nine out of ten failures were caused by over- 

heating. Had these people known about trans- 
mission oil cooling protection, they would have 


saved $500 to $1200 on repairs. 
"Courtesy ATRA (Automatic Transmission Rebuilders Association). 


Quick do-it-yourself 
installation. If you can 
change the oil in your car, 
you can install a Hayden 
Trans-Cooler yourself 

using our patented | E 
Quik-Mount and Quick-Connect systems. 

Don't become a statistic. See your local auto 
parts store, automotive chain store, RV dealer, 
mechanic or installer today and ask for Hayden 
oil cooling protection. The car's life you save 
may be your own. 


Send today for a free product brochure to 
discover What’s-A-Hayden. 


S HAYDEN nc. 


1531 Pomona Road, P.O. Box 848, Corona, CA 94 720 


Haydan Trans-Cooler* prices start as low as 529.95 (Does not include installation ). 
To receive direct ordering information call toll free outside CA 1-800-854-4757 or (744) 736-2665. 
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Mini-van craze in offing 


| The runaway success of Chrysler’s new | 


mini-vans has made them so scarce 


that van converters haven't been able | 


to get a supply for conversion into 
campers. But several converters I’ve 
spoken to recently indicate that once 
the supply of Chrysler vans becomes 
adequate, there will be a new genera- 
tion of small campers rolling onto the 
market. When Chevrolet's (this fall) 
and Ford's (next spring) mini-vans go 
on sale, the production of mini-camp- 
ers will really explode. The Chevy and 
Ford vans should allow for roomier 
and more-elaborate camper interiors. 

We've learned that manufacturers 
of van furniture and fixtures are now 
at work on new compact seats, beds, 
and other components for the mini- 
vans. 


Backup vision for big RVs 


Backing up big motor homes and other 
RVs can be difficult without some vi- 


sual assistance. А California company | 


now offers Car Vision to help do the 
job. The system consists of a TV cam- 
era with an ultra-wide-angle lens at 
the back of a vehicle and a receiver 
in the driver's cab. А distance grid is 
superimposed on the monitor screen. 
Car Vision is available from U See 
Video Systems, 1398 W. Indianapolis, 
Fresno, Calif. 93705. It costs $1,485. 


New sports-equipment material 


What was formerly an industrial fab- 
ric used for windscreens, crop covers, 
and carpet backing is the latest fab- 
ric for sportswear and equipment, ac- 
cording to the company that markets 
the product. Running shoes, back- 
packs, duffel bags, gun cases, and even 
| exercise suits made of Propex 3, a new 
polypropylene fabric, are due on the 
market this year. Among the first to 
offer Propex 3 items are Brooks run- 
ning shoes and East Pak. 
According to S. Starensier, Inc. 
(5 Perkins Way, Newburyport, Mass. 
01950), the company that markets 
Propex 3, the material is waterproof, 
stain resistant —and virtually impos- 
sible to tear. Yet there are Propex 3 
fabrics that are also breathable. 


Correction: А comment about de- 
clining sales of diesel-powered motor 


homes in this space in March was | 


incorrectly attributed to Jerry Wana- 
maker. The comment was made by 
| Bob Wasieko of Coachmen Industries. 
| Wanamaker is not connected with 
| Coachmen. I regret the error. 
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Every walk-behind rotary mower made today must 
have a blade control system that stops the blade within 
3 seconds after the control handle is released. And with 
most mowers, that means the engine stops, tOO. 
So every time you stop to empty the grass bag, move 
a stone, or pull a weed, you have to restart. That’s not 
easy on you or your mower's engine. 

The patented Action Guard Blade Clutch stops the 
olade, not the engine. So you don't have to restart every 
time your hand leaves the handle. 

Make lawn mowing easier...make sure your 
next mower has the factory-installed 
Action Guard Blade Clutch. 


Look For This Label! 
EQUIPPED WITH 


WFACTION 


aw 


MTD Products Inc P.O. Box 36900 Cleveland, Ohio 44136 


TM 


BLADE CLUTCH 


For information on mowers 
featuring Action Guard, write: 


AIX Radial 23°™ 


AND THE WAY 
WE RACE THEM 
PROVES IT ТО YOU. Nothing proves the tough- 


ness and traction of a tire like off-road racing. 

So Firestone goes off-road with the same light truck radials you can 
buy, and we win. 

In fact, Firestone light truck radials have won almost every major 
off-road race there is. 

The Parker 400, the Mexicali 250, the Barstow Classic, the Frontier 
500, the Mint 400, the Baja 500, and the Baja 1000. To list a few. 

And though you may never race our tires off-road, it's good to 
know we do. Because it's real proof of toughness and traction. 

Toughness and traction you'll find in light truck Tires like our Radial 
ATX and our new ATX Radial 23° 

Tough tires for your pickup, van, RV, or 4WD. Whether you drive it 
for work or drive it for play. 

Check ‘em out af your Firestone retailer along with our other light 
truck radials like our Steeltex ASR'" all season steel belted radial and 
Steeltex RTH™ for on-highway use. 

At Firestone, we build light truck radials tough. 
And our proof is in performance. 


Remember the safety of any tire 
depends on wear, load, proper inflation 
and driving conditions. 


OUR PROOF IS IN PERFORMANCE. 
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By JACK KEEBLER 


hen a Fleetwood representa- 

W first mentioned the Pace 

Arrow Eleganza's outstand- 

ing handling, I smiled to myself as the 

ridiculous image of an elephant in toe 
shoes came to mind. 

After all, this RV model is 27 feet 

long and weighs more than five tons. 

But perhaps the image isn't stretched 


Diesel-powered 
| ign j weign | ice oat лса e 


— Pace Arrow Eleganza I spent about two weeks with Fleet- 


wood's newest intermediate-size 

class-À motor home and was impressed 

by its precise handling, muscular fuel- 

A streamlined shape, 6.2-liter diesel engine, and weight- efficient diesel engine, comfortable 
| ре, | 51 Е 5 interior, and sleek design. Fleetwood 
saving construction mean improved fuel efficiency for the claims that the seamless, curved side- 


y! | | 4 walls and carefully angled front fiber- 
Pace Arrow Eleganza. А proven Chevrolet chassis and an glass cap reduce power-robbing drag 


aluminum-fiberglass body combine to provide plenty of roomy Бу 29 percent. 
comfort and surprisingly well-balanced handling. 


Good chassis balance, together with 
a 22-square-foot windshield and power 
steering, made 65-mph lane changes 
a snap. Even forays onto twisting two- 
lane roads during a Canadian road 
trip were a cinch. One handling point 
I was especially impressed with was 
the small amount of body roll. A peek 
at the underpinnings revealed a huge 
stabilizer bar, about the size of my 
forearm, which should get much of the 
credit for the Eleganza's sterling cor- 
nering behavior. 

Another pleasant surprise is the 
6.2-liter (378-cu.-in.) General Motors 
diesel engine. Although rated at only 
135 horsepower, the engine never 
seemed to strain, even when the coach 
was fully loaded and climbing steep 
grades in Quebec. Fuel economy on 
the trip hovered around 13.8 mpg, 
with most of our driving consisting of 
Canadian-highway cruising at the . 
100-km/h (62-mph) national speed 
limit. About five percent of the mile- 
age consisted of stop-and-go motor 
tours of Quebec, Montreal, and the Isle 
of Orleans. Fleetwood has done a 
fairly good job of sound insulation, but js 
you can still hear the diesel's chatter 

sc Ee a 7 P Ege. SEE : at idle and on the highway. That à 
Smooth, rounded curves and 35-degree Note the oversize storage compart- meant turning up the radio's volume 
windshield rake enhance fuel economy. ments located along bottom of body. slightly to listen to music or local e 
weather reports. If you need more 


power and quieter running, a 454-cu.- 9 

in. gasoline engine is also available. 4 
Storage for long tours is no problem. 

There are large overhead cabinets " 

throughout the vehicle, along with 

many small drawers. e 
My only reservation concerns the 

light-gold carpeting. Although fuel ч 

stops were infrequent, the carpeting | 

near the door was slightly stained * 


| | by the insidious stuff that coated 
Comfort features include roof-mounted can’t see are the 1,000 pounds saved the diesel islands and my shoes when 
A/C and a microwave oven. What you Бу using aluminum in the box's frame. І pumped my own fuel. 
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At Ford, Quality is Job 1 
„that's why no major 


| import or domestic 


small truck tops 
Rangers quality, based 
on a survey of owner- 
reported problems, 
during the first three 


months of ownership of I». 
1983 trucks. And the m 
commitment continues 
in 1984. 


Get it together-Buckle up! 


MOST POWERFUL V-6 
IN ANY SMALL PICKUP 
Choice of four engines, 
including the most 
powerful 2.8L V-6 and 
5-speed shift options. 
Plus comfort for three in 
the widest cab of any 
small truck. 

Light and winch owner-added. 
Ford assumes no responsibility 
for their use, availability, price, 
quality, safety or durability. 


Std. 4x2 2.0L engine and 4-speed 
shift. Use for comparison. 
Mileage may differ depending 


| on speed, distance and weather. 
Actual highway mileage less. 


BEST-BUILT 
AMERICAN TRUCKS 


OIL INJECTED 
BLACK MAX 


SS Gr “Arter, x: 


to i See 


That deep, deep black. That lean, swift shape. That recognized 
symbol of boating excitement. 

A Merc. The machine that’s made for your dreams. The machine 
that runs like a dream. 

In 1984, the Mercury" dream machines offer you more than 
ever before, includi ing exciting new features and three new engines: 


the 35, 60 and 75. 


NEW OIL PRE-INJECTION 
FOR BLACK MAX. 


Mercury Black Max” V6s power 
some of Americas fastest boats. And 
now they make a boater's life easier, 
too. Because now a new optional, 
factory-installed Oil Pre-Injection 
System on the 150 and 200 will mix 
the oil and gas for you. Mixing in 
the Mercury 
system hap- 
pens inthe \\ \ 

uel pump, un- NS» 
like other sys- 
tems which 
mix at all 
the intake 
ports. T he 
simpler Mercury EH results in a 
better mix, more even and more 
effective lubrication, and easier 
maintenance. 


NEW POWER TRIM THAT'S 
33% BETTER THAN ANY OTHER. 


This new Power Trim — available 

on the Mercury 75, 90 and 115— 
Offers a full 20 degrees of trim, five 
degrees more than any other make. 
That’s five degrees that will help you 

get on plane 

faster, snap 

up skiers 

more easily, 

and respond 
to any situation 
more quickly. 
It's 75 de- 
grees of trim and tilt 
—10 more than the 

| competition — makes 

beaching a breeze, too. Plus, this 
Power Trim is entirely self- contained. 
No hydraulic lines, fittings or external 
pump to worry about. 


NEW EXCLUSIVE 
PROCESS FIGHTS CORROSION. 


Electro-Deposition 
Painting (EDP), a new 


Ol ! 
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Mercury exclusive, gives critical 
exhaust parts in every model from the 
35 on up special corrosion protection. 
Now they re shielded with a super 
corrosion-resistant epoxy primer. 
Electrical charges bond this primer to 
the metal better than any other 
process could. 

The aluminum alloy, XK-360, is 
yet another Mercury exclusive. The 
most corrosion-resistant alloy used in 
æ outboards today, XK-360 gives 

lı Mercury a big edge over the 
competition in fighting corro- 
sion. It makes Mercury gear 

cases, drive shaft housings and 
DOW erheads stand up better 
against salt and brackish water. 

There's more. There's the aero- 
mem quality stainless steel shafts. 

he protective coatings lining every 
water apo And a 14-stage paint 

rocess, with long-lasting Mercury 

hantom Black" acrylic enamel as 
the final coat. 


YOU CAN'T BEAT 
THE SYSTEM. 


The Mercury Outboards System 
15 the marine industry's strongest 
manufacturer-to-dealer-to-customer 
network ever. It's your assurance of 
satisfaction from your investment and 
of pride in your outboard. 
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Over 6,000 Mercury dealers 
worldwide belong to The System. 
And they have the most dependable 
Mercs they’ve ever had to offer: The 
1984 Mercury dream machines, in- 
cluding the 35, 50, 60, 75, 90, 115, 
and Black Max 150 and 200. See 
your Mercury dealer soon. He'll help 

you select the Merc that's 
made for your dream. 


Tiny red lights on the little black box 
glowed to signal that it was ready to 
receive this article. A minute later, 
after plugging a cable from my Epson 
QX-10 into one of the box’s two se- 
rial ports, the text was stored inside. 


Take-along data keeper 


Within a day the black box was 
shipped across the continent to PoPULAR 
SCIENCE and plugged into a Xerox 820, 
and the text was fed into the edito- 
rial system. Result: You are now read- 
ing the words it contained. 


The Shop-Vac® wet/dry 
vac Is built to tackle your 
toughest cleaning prob- 
lems: messy basement 


leakage, workshop sawdust, stand- 
ing water in clogged sinks, family 
room spills, garage dirt, car inte- 


riors, 


patio debris. Even cleans 


carpets. For him, it's the powerful 
answer to man-size cleaning chores. 
For her, it handles cleaning jobs 


that could choke an ordinary 


vacuum cleaner. Heavy duty 
Shop-Vac* pick-up power... 
when a regular vacuum 
cleaner isn't enough. 


Starting as low as $45 
at leading hardware, 
discount and home 

center stores. 


"p Every Shop-Vac* vacuum has a two 


39 shop-vac 
t 


year home use warranty. Make sure 


you get the “original” Shop-Vac® 
wet/dry vac. For your wet emer- 


депсіеѕ ... and dry... it's not just 


another vacuum cleaner. 
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Shop Vac Cóiglmtion; Williamsport, PA 
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The demonstration took longer than 
a telephone transmission because of 
shipping time, but that’s not the real 
function of PortaPac. The one-pound, 
nine-by-3.5-by-one-inch black box is a 
versatile data bucket that allows you 
to store information then carry it 
anywhere. It holds from 16 to 64 
kilobytes of data, and an internal lith- 
ium battery keeps the memory safe 
for up to five years. 

PortaPac can transport data from 
one computer to another without need 
of a modem or transmission line. It 
can act as a printer buffer (to hold the 


_ information to be printed while the 


computer goes on to do other things) 
or dump its memory directly to a serial 
printer in a remote location. Connected 
between a modem and a computer, it 
remembers the last information to 
pass through it, up to its RAM capac- 
ity. And, connected to automated ma- 
chinery, it can replace paper tape or 
other control devices. 

PortaPac can be set for baud rates 
from 50 to 19,200 and for all standard 
asynchronous data formats. By chang- 
ing switch settings, it can, for instance, 
accept data at 300 baud then dump it 
later to another machine at 9,600 
baud. 

Developed by Cryptronics, Inc. 
(Fountain Valley, Calif. 92708), the 
16K model sells for $375; the 64K 
model is $725. 

А companion device, PortaPac 100, 
contains its own operating system for 
CP/M and MS-DOS and can act as an 
external RAM disk. With memory 
from 60K to 252K, its base price is 
$395.—Jim Schefter 


E 


Uri ptnonics, Tc 


58 | POPULAR SCIENCE 


= — - —— p 


ШЕ. с. 


SWAT Teams use them. So do quarter- 
backs and firemen. Now you too can talk 
and listen to people near and far, totally 
hands free, while you are jogging, sail- 
ing, skiing, hiking or riding a motorcycle. 

Both at work and at home, this unique 
communications system, with a range 
up to 1/2 mile, will let you keep in touch. 

NOT A WALKIE TALKIE 

This is no toy. The Think Speak is 
totally automated. When you speak, a 
special voice activated circuit (VOX) auto- 
matically engages the transmitter so that 
you are broadcasting. When you stop 
. speaking, it will automatically return to 
‘stand-by’ to await a reply. 

It is virtually noise free because it 
uses a quartz crystal locked dual conver- 
sion superheterodyne communication 
circuit that operates on an FM band. 

So, your communication won't sound 
like a CB or an AM radio. You'll speak 
and hear with the full power and clarity 
you'd expect from an FM radio station. 

HERE'S WHAT IT IS 

You wear the Think Speak just like a 
personal stereo. There's an adjustable 
headphone that you wear on either your 
right or left ear. The other ear is clear to 
hear the outside world for safety. 

In the helmet versions, the headband 
comes off and the earphone attaches 
inside. The mike and antenna attach to 
the outside with quick release velcro. 

A flexible boom microphone lets you 
speak normally while you transmit. The 
entire shaft of the boom mike is adjust- 
able and will retain any position you set. 

All of the electronics are contained in 
a small 6% oz. case that easily clips to 
your belt, or with its removable clip fits 
into your pocket. And what controls! 


ILO 


OFF 


The voice activation circuit has a 3 
level sensitivity switch. If you're riding a 
motorcycle or breathing hard while you 
jOg, you can set the sensitivity to low so 
that you won't transmit in error. 

If you are hunting or fishing and you 
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can't talk much over a whisper, you can 
set the sensitivity to high. Plus, the head- 
phone has a 3 level volume control too. 

In addition to the VOX voice operated 
circuit, you'll have 'PTT which means 
Push to Talk. When you wantto talk, you 
just push the PTT button. 

This isa really great feature when you 
want to whisper very quietly below the 
threshold of even the high sensitivity 
setting of the Voice Operated Circuit. 

You may be into surveillance or photo- 
graphing wildlife. When you can only 
whisper, you'll especially appreciate the 
super quiet FM reception of this system. 

The motorcycle version adds a plug- 
in 2nd headset for your rider (included), 
and an intercom/internal switch which 


_ Modal 9-0 


FM 2-WAT COMMUNICATOR 


lets you talk to and listen to your rider. 

You'll still be in contact with the outside 

world and will receive communications. 
SOME SPECIFICS 

You can expect long battery life from a 
standard 9V battery (not included). The 
antenna is conveniently clipped to the 
headband for normal use. For full range 
use, the antenna pops up. 

The system operates on the 49 mhz 
band using FM, so you shouldn't be bo- 
thered by any other radio transmissions 
as you are with CBs and Walkie Talkies. 

There are 5 channels (A-E) allotted to 
the Think Speak to further prevent inter- 
ference. We will ship all units ordered 
on each order with the same channel. 

The transmission output is a full RF of 
10,000uV/m @ 3 meters max. No FCC 
licence is required. And, the FM hum 
and noise is almost good enough for a 
high fidelity system at 4Odb min. The 
case is 4-9/16" X 2%" X 15/16" for the 
standard unit and 47s" ХЗ” X 1%" for the 


, Choose the Think Speak to the left for activities that don't require you to wear a 
EL ic i helmet. If you wear a helmet or carry passengers, choose the new Think Speak 


above which instantly attaches or unattaches to a helmet and has an intercom. 


On the job, on the field or on the road. Now you can talk and listen 'hands 
free’ at a new breakthrough price. Plus, there are now special units for 
motorcycle helmets with an intercom and FM radio reception. 


motorcycle unit with intercom. 
PERSONAL OR GROUP 

You can talk to 1 or even 10 people 
with Think Speaks. The Think Speak is 
great if you're skiing with friends, using 
two boats, or sailing at sea. And, if you 
go hiking in the mountains, it's a must. 

The two new versions designed for 
motorcycle, dune buggy, ultralight air- 
craft and snowmobiling where you wear 
a helmet and may have a passenger, ex- 
pand the Think Speak's range of use. 

All three systems are electrically iden- 
tical. So, if you're a pitcher, you can talk 
to your catcher or the coach. If you're on 
a loading dock, you can talk to the man 
in the truck or on the forklift. 

It's made and backed by Maxon Elec- 
tronics, the two-way specialists. 

TRY THINK SPEAK 
RISK FREE 

Walk around the block. Take a bike 
ride and really test the range of this com- 
munications breakthrough. If you aren't 
10096 satisfied, return it in its original 
box within ЗО days for a refund. 

To order your Think Speak risk free 
with your credit card, call toll free or 
send only $49.95 ($3 РЕН) for each 
standard unit. Order No. 9810. 

If you'd like a unit that you can either 
wear or attach to your helmet with velcro, 
complete with a second plug-in headset 
and an internal intercom, send just $69 
($3 P&H) Order No. 9811. And if you'd 
like the helmet unit with a built-in FM 
tuner too, it's just $84 ($3 P&H) Order 
No. 9812. CA res add Sales Tax. 

All three units are totally interchange- 
able, sound identical and will both trans- 
mit to and receive from each other. A 
minimum of two Think Speaks are re- 
quired for communication. 

When you think out loud, people will 
listen. Try a Think Speak risk free today. 


INDUSTRIES INCORPORATED 
TOLL-FREE ORDER LINE 
For credit card orders call 24 hours a day 7 days a weak 


CALL TOLL-FREE. . .1-800-325-0800 
10845 Vanowen St., N. Hollywood CA 91605 


10900 


Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health 


ULTRA LIGHTS: 5 mg. "tar", 0.5 mg. nicotine av. per cigarette by ЕТС methods, 
FILTER 1007$: 9 mg. "tar", 0.7 mg. nicotine av. per cigarette, ЕТС Report MAR. '83.. 
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THE TASTE 
OF SUCCESS 
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` Great Taste with Low Tar. 
That’s Success! 


Г SPRING SAVINGS 


| WHEELBARROW. 
Sale Priced! 
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Because тикин stores vary in se, some may not stock all items shown. LÀ 
nished hardwood handles & 
seil lubricating bearings. 
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"BANA 14” BOW RAKE | SETER ouau | AIRLESS PAINT —— 
ET GARDEN ONETIME™ 
"Mos |ә ОШКО РОМ „НЕ | "(пуу | SPACKLING 


YOUR CHOICE JI 


Scraper, putty remover, Fan 5» Sprays acrylic and latex " ^ 
spreader, roller cleaner and фи, ы” ч? Sharp-bladed hoe with | paints, deck stains, enamels | No sanding. Will not crack or 
crack opener. 02970 "ee } wooden handle. and lacquers. 350 | shrink. 1 quart. 0544 
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Б MINUTE® 3 Ve AL - WETIDRY ` DECORATIVE - 
POY MN фәл) SHOPAC | BALL CASTERS 
j um With Silicone E n. Б 799 | FOR & 


Instant electronic starting. | Dispenses the correct SILICONE E <? | Includes 6' hose, 2 exten- | ә" pM rubber. tire with 
Dual gas controls. 401 sq. | amounts of resin and hard- | SEALANT чы sion wands, nozzle, 4-wheel | brass hood. Choice of plate | 
in. cooking area. ener automatically. 5208 | 11590W dolly, and accessories. or stem mounting. 


ALUMINUM | SOLDERING | = WD-40 PRODUCTION 
MITRE BOX GUN — С | LUBRICANT SANDPAPER - 
Locks at 8 common cutting | 110 volt, 75 watt gun fea- || —————————— —— —— Loosens rusted parts, pro- | 5 sheets of сй fine, fine, 
| angles. Long-lasting all tures easily replaceable tips. | Your Cost ees | tects metal. 9 ounces. medium ог mixed; or 4 
metal construction. 19-114 | 7200PK After Rebate. ..... atach 00 sheets of coarse. HIE. 


— us xar |, SOFT | HYDRO-THRUST 
PRIVACY 277 | ADJUSTABLE TOILET SEAT FORCE CUP 
| ENTRY " E СЕ | Чый | Easy to clean vinyl. Dial-on | Exceptional power. Funnel 
| LOCKSET Bw 1'' diameter zinc plated rod. | feature makes installation | retracts for use in flat sinks 
050 quick and easy. 13D f and tubs. C-20 


Mem YELLOW PAGES FOR THE TRUSTWORTHY STORE NEAREST YOU! 


New from Honda: 
a quicker City 


Токүо 
The Honda City Turbo П is no dud of 
a sequel. Bigger by a few inches and 
packing more zip than its one-year- 
old brother, the City Turbo, Turbo П 
arrived in dealer showrooms here in 
Tokyo recently. 

The City Turbo II features improve- 
ments to the engine, chassis, body, and 
interior design, according to Honda 
official Yoshiaki Kanno, who briefed 
me on the car before I drove it. My 
test car had a five-speed manual trans- 
mission and was powered by a 1.2-liter 
(73.2-cu.-in.) four-cylinder engine, 
which is bolstered by an electronically 
controlled turbocharger. 

During a run through Tokyo's nar- 
row, twisting side streets, the Turbo II 
responded quickly and easily. Taking 
it up onto one of Tokyo's elevated free- 
ways, I was impressed by its smooth 
ride at high speeds and its surprising 
quietness. 

Kanno explained that the new tur- 
bocharger gives an extra boost to the 
City II, to a maximum of 110 hp at 
5,500 rpm, compared with the City 
Turbo's 100 hp at 5,500 rpm. 

Besides its sports-car-like accelera- 
tion, the City Turbo II has something 
else I like—an LCD speedometer that 
gives you a precise reading of your 
speed at a glance. And unlike its pred- 
ecessor, the City II sports flared fend- 
ers to accommodate its wider track 
and, according to Kanno, "an inte- 
grated aero-skirt to reduce lift." 

Despite my six-foot-one-inch height, 
I had no trouble getting into and out 
of the City II, and I had ample head 
room as well. But I had hardly any 


Honda City Turbo 1° 1.2-liter engine 
puts out an amazing 110 hp. Electroni- 
cally-controlled turbocharger with in- 
tercooler provides the extra muscle. 


leg room, even with the driver's seat 
pushed as far back as it would go. 
Kanno told me, however, that Honda 
plans to export City Turbo IIs to Eu- 
rope beginning this year and that 
those models will have seats that ex- 
tend farther back to give front-seat 
passengers more leg room. (At this 
writing, Honda has no plans to sell 
the City in the U.S.) 

In any event, you can forget about 
the back seat in the City: It's virtu- 
ally wasted space. Only very small 
children could sit there without hav- 
ing their knees jammed in their faces. 
Kanno pointed out, though, that "the 
rear seat is detachable." 

The City Turbo II is 3.24 meters 
(127.6 in.) long and has a 2.22-meter 
(87.4-in.) wheelbase. It weighs 735 kg 
(1,620.4 lbs.); with an optional sun 
roof its weight climbs to 745 kg 
(1,642.4 lbs.)—Walter W. Miller 
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Meet L-P-Waferwood. It does 
plywood jobs even better than plywood. 
It cuts and nails more like solid wood. It 
splinters less. And you can use it indoors 
or out. Best of all, L-P-Waferwood costs 
less than plywood. A lot less. Try it. 
Made by Louisiana-Pacific Corporation. 
Your dealers name? Call toll-free. 
1-800-227-3800, extension 827. 


ШЕ) нағєрмоор ° 
m The smart mans plywood. | - 


Instant photos of 
the “Last Supper” 


A giant Polaroid camera has been documenting the resto- 
ration of Leonardo da Vinci’s 15th-century masterpiece, 
the “Last Supper.” The camera, five by five by 3% feet in 
size and weighing more than 200 pounds (left photo), takes 
20-by-24-inch exact-scale Polacolor photographs. Because 
the photos are developed within 90 seconds after exposure, 


taken before and after treatment to document exact 
changes. 

The photo above shows St. Matthew during (right) and 
after (left) cleaning. The cleaning has revealed bold, bril- 
liant colors, once obscured under layers of dirt. But deteri- 
oration has involved more than dirt; the famous mural, 
painted by Leonardo on a plaster wall in the Church of 
Santa Maria delle Grazie in Milan, began to deteriorate 
soon after its completion in 1498. Current work involves 
not only cleaning but the removal of previous heavy-handed 
attempts at restoration over the centuries. 

Leonardo’s mural cannot, of course, travel. But for works 
of art that can be removed, Polaroid installed a room-size 


camera at the Boston Museum of Fine Arts. It takes 40- 
by-80-inch instant photos.—E. Н. Ortner 


on-the-spot comparisons can be made between them and 
the original to ensure faithful color rendition. Photos are 


Now rent it all at your U-HAUL Center. 
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Why buy when you can rent and save? Save big with rentals 
for lawn and garden, floor care, plumbing and painting, home 
improvement, automotive repair, party and guest furniture, 
camping and recreation, video equipment and movies. You always 
get the best deal with U-HAUL, because U-HAUL will not 
be undersold. Call your U-HAUL Center today. Find us in the 


А UHAUL 


Cannot be used with any other 
coupon, discount or special offer. 
Cash value 1/20 of 1C. Expires 
Dec. 31, 1984, at your 

U-HAUL Center. 
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. new horizons is what aimi ng high 


‘its never easy But reaching for 


Ба! about. Because to reach for 
N horizons you must have the 
oe tk ings not only as 
| could be. о, 


a history a men indi women 
reaching for new horizons, dedi- 
cating their vision and courage 
to make our nation great. 
join us in our quest 
ay and 


а 1-800-232-USAF). 
the card. 


WHICH OF ITS 196 
REFINEMENTS 
WOULD YOU LIKE TO 
HEAR ABOUT FIRST? 


Я O jJ e could have left well enough 
TE alone. 

After all, the Mercury Lynx we 
introduced: in 1981 was a very successful car. 

Instead, we rethought. 

Reworked. 

And every year found there were still 
things we could do better. 

So today, in addition to front-wheel 
drive, four-wheel independent suspension, 
and efficient performance that you've 
come to expect from a technologically 
advanced car, we offer more. 

Like an optional engine control system 
that uses the most advanced on-board 
computer ever put in a car, to keep seven 
different engine functions constantly 
working at peak performance. 

Side window de-foggers for good 
visibility. 

Rear seats that fold flat (and split in 
most models) to give you more storage 
space when needed. 

And a completely redesigned 
instrument panel that places driver controls 
where research has found you're likely to 
reach for them. 

There have been major refinements 
such as the offering of five different power 
plants, including a newly designed diesel 
model that delivers fuel-economy ratings of 
68 EST. HWY. 46|EPA EST. MPG. With its 13- 
gallon fuel tank, Lynx's estimated range is 


Get it together—buckle up. 
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598 miles, and its estimated highway range 


is an incredible 884 miles? 

And small painstaking additions that 
are perhaps even surer signs of the Mercury 
commitment to quality. 

Like a small strip of laminate placed just 
ahead of the rear wheels to cut down on 
abrasion from rocks thrown up from the 
road. 

Listening to Lynx owner suggestions з 
has also led to changes. 

Refinements to Lynx, for example, have 


nelped it require less scheduled mainte- 
nance than most cars. 

Even Lynx’s quality ratings have 

mproved, so they’re better than the best- 
eline Japanese import model** 
. We could go on and name all 196 of the 
yefinements we've made since 1981 to make 
.ynx a better car. 

But more important than knowing what 
‘ach specific improvement entailed, is 
understanding the principle that lies behind 
all of them. 


That making a successful automobile 
isn’t something you do once. 
put someting gyou never stop Going. 


*Use for comparison. Жей дадыр and range may differ depending on 
speed, trip aT and weather. Actual highway mileage and range 
lower. Applicable to L Series 3-door diesel units without air conditioning 
or power steering. Not available in California. 

**Based on a survey of owner-reported problems during the first three 
months of ownership of 1983 Mercury Lynx and Nissan Sentra 
automobiles, 


MERCURY. A MORE ENLIGHTENED APPROACH. 
LINCOLN-MERCURY DIVISION 
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Quotr 
—over-the-air data at your fingertips 


“Piggybacked” on FM broadcasts, digitally coded information can’t be heard on normal 
radios. But a pocket receiver called QuoTrek detects, stores, and displays the data on 
command. It now gives instant stock-market quotes, and there are bigger plans ahead. 


By JIM SCHEFTER 
Photo by Greg Sharko 


stood on a coastal sand dune in 

suburban Los Angeles. Tilting a 
tiny hand-held receiver I pressed sev- 
eral letters on its keyboard—l, B, 
M—then hit the ENTER key. 

Instantly the receiver’s screen filled 
with information. I had complete and 
current details about IBM-stock trans- 
actions at my fingertips. As I watched, 
the numbers changed, updating stock 
price and volume just two seconds 

ри A “r 7 7 1$ mw": 3$ aftera 100-share block was traded оп 
пит. ($0097 = | the floor of the New York Stock Ex- 
oa) E NN e а change, 2,500 miles away. 

Called QuoTrek, the 11-ounce 
pocket-sized receiver is the first in a 
new generation of portable devices 
that could change basic elements of 
personal communication. 

At the moment it's aimed at a nar- = 

row market of frequent stock traders, 
but its developers at Dataspeed, Inc. 
(839 Hinckley Rd., Burlingame, Calif. 
94010), already are testing other de- 
vices to provide a wide variety of com- 
munications services. An electronic- 
mail system could deliver personal 
messages to you over QuoTrek, for 
example. And a non-portable desk-top 
unit called Informa could hold data 
"=| on up to 100 stocks for your evalua- 
“=~ 4- tion or display local news, weather, 
7-1 and airline information. 

Dataspeed's system uses an innova- 
tive combination of a communications 
satellite and local FM broadcasting 
stations in major U.S. cities to trans- 
mit high-speed digital data to the 
е “| portable, microprocessor-controlled 
gi | | * 4 receivers. The receivers monitor a con- 

P “= 4 tinuous stream of data transmitted at 
9,600 bits per second but store and dis- 
play only the specific items requested. 

"Its a new application of an old 
concept," said Dataspeed chairman 

Continued 
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Almost any outboard motor Our outboards have earned a Which is why every year you 
can look good in the showroom. reputation for reliability in some of — see more and more old Mariners 
- . But a Mariner outboard still the world's toughest waters. They've still running strong. And more and 
shines after the gloss wears Off. navigated ice flows along the bleak тоге new ones being sold. 
~ Mariners are built to run better, coast of Greenland and powered ап For a free catalog of Mariner 
run longer and more efficiently than expedition down the Amazon, Outboards from 2 to 200 
other outboards. And judging from Parana and Orinoco rivers. horsepower, write Mariner. Dept. 84 
the letters we get from ownérs each In short, you can't buy a more 1939 Pioneer Road, Fond du Lac, 
year, that's exactly what they do. reliable outboard. WI 54935. 
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Warning: The Surgeon General Has Determined 


That Cigarette Smoking 15 Dangerous to Your Health. 


QuoTrek 
David B. Lockton. "It's going to affect 
everyone." 

The old concept is piggybacking one 
or more additional transmissions onto 
the FM-signal broadcast by a commer- 
cial radio station. Each station is allo- 
cated a 100-kilohertz bandwidth by 
the Federal Communications Commis- 
sion. But only the first 53 kHz are ac- 
tually used for stereo transmission. 

The remaining bandwidth, called 
the sideband, is filtered out by home 
FM receivers. But other special receiv- 
ers have used sideband transmissions 
for years in such applications as ele- 
vator music and limited low-speed 
data transmissions. With properly de- 
signed equipment, however, the side- 
band can carry an enormous volume 
of information. 

In 1976 Dataspeed's three founding 
engineers, Anthony Fascenda, Daniel 
L. Gregg, and Rollin Ache, saw a way 
to put the sideband to use. It would 
be ideal, they reasoned, for a compu- 
terized timing system that could track 
and report on every car in a major 
race. They drew plans that included 
a tiny transmitter attached to each 
car, antennas buried in the track, and 
a little receiver that would be rented 
by fans who would get instant infor- 
mation about each car's performance 
and position. 


When the engineers sought venture 
capital to develop the portable receiv- 
er, investors recognized its potential 
for mass communications. Why limit 
the system to a single race track when 
it could transmit more-useful informa- 
tion in every city with an FM station, 
they reasoned? 


аа Information 
about more than 
7,000 stocks and 
commodities is sent 
every 70 seconds 99 


The first result is QuoTrek, already 
on-line in New York, Chicago, Los 
Angeles, San Francisco, Washington- 
Baltimore, Cleveland, Indianapolis, 
and St. Louis. 

In each city Dataspeed leases the 
sideband from a commercial FM sta- 
tion, installs a two-foot dish to receive 
satellite data, and plugs a sideband- 
transmission unit into the station’s 
transmitter rack. The Dataspeed 
equipment does not interfere with the 
quality of normal stereo transmis- 
sions. (Quotrek operates at 67 kHz, 


well above the 53-kHz limit for nor- 
mal FM radio broadcasts.) 

But the company met initial resis- 
tance from skeptical station managers. 
“Nobody would let us in the door be- 
cause they didn't believe it was possi- 
ble to avoid interference," Fascenda 
explained. Then KQED, San Fran- 
cisco's public-broadcasting station, 
agreed to a test. 

The tests at KQED verified all of 
Dataspeed's expectations and elimi- 
nated fears that high-speed data on 
the sideband would interfere with ste- 
reo transmission. The tests also helped 
the company refine its procedures for 
working with FM stations. 

“A year ago, it was unheard of to 
go into a station on a day's notice and 
be set up," Fascenda said. "We've made 
it a fairly simple procedure. In 30 min- 
utes we can be on the air with a clean 
signal. In another 30 minutes, we can 
set up an equatorial dish and be on 
the air with data." 

But to begin receiving data, the end 
user needs the special QuoTrek por- 
table. And it's more than just a sim- 
ple receiver. It contains an FM receiver 
that can be set, through keyboard 
instructions, to any commercial FM 
frequency. It also contains a micro- 
processor, internal memory, a propri- 

Continued 


Buy 3M sandpaper. 


E т There's a reason 3M sandpaper outsells the second place brand SIX 
Rd to опе“ кыы And here's another top-notch reason to buy 3M. 


= Free! pU] On the package back, there's | 
| $| WORK S WAP с | Зм ' a redeemable coupon for a free 2 
“Wood, Metal, bottle of Work Soap*—a leading d 
Plastic & Painted Surfaces liquid hand cleaner for dirty, grimy T. 
©... e JODS. It's a $1.49 retail value. You'll 2 
um | i. find the coupon on specially E 
=i marked packages of i. 
ma sanding sheets, 5" > 
power sanding discs 3 
meee (regular and adhesive- - TOM 
| backed) and power i 
sanding belts. > i 
<==. When it comes to : 


Veget. jobs, don't do " you "or 3 
- without ЗМ. And clean up e Et. 
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US ex "Î Independent national market survey, May-June, 1983. 
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: Cobra is your best call. 


e We'll be the first to admit it. There's an awful 
lot to consider about telephones these days. 
Yet one name comes through the noise and 
confusion loud and clear. Cobra. The one name 
that's been leading the way for 
| vears in personal communica- 
w tions products. 
“4 Fact is, Cobra offers you the 
[Y most complete line of cordless 
phones around today. Plus a 
wide selection of corded 
phones, too. Each and 
every one designed to 
be right for vou. 
And then double- 
inspected to make 
sure. Which is why 
all Cobraphones 
come with a full 


ята 
чыг ы 


one-year warranty. No wonder Cobra has sold 
more cordless phones than Ma Bell. 

Consider the fourteen Cobra cordless 
models available. They include 1000 foot range 
models, “mini” size and standard-size units... 
even deluxe models with digital coding that 
give you thousands of possible combinations 
for maximum cordless phone privacy. And 
Cobra corded phones offer features like slim-line 
styling and computer memory for fast auto- 
matic dialing of up to twenty phone numbers. 

Cordless or corded phones. Whichever you're 
considering, it really comes down to this: 
Cobra is your best call. a 

For vour Cobra dealer. 


call toll-free: | 
Co bre 


1-800- COBRA 22. 
...or something less. It's your call. 
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Door frames. Baseboards. Floors. Win- 
dow frames. The new Mask-It"tape ap- 
plicator covers them all. All in less time, a TS 
and with less trouble than you'd have A 5 T 


ae roll of tape alone. 


Лер Mask-It, you can quickly 
lay down a one inch strip of 
single or double faced masking 

oe actly where you want 
en 


. 


trim it clean in a 
den with just the 
push of a button. 


Quolrek — 


etary liquid-crystal-display screen, 
special software, and unique silver- 
zinc rechargeable batteries for up to 
12 hours of continuous use on one 
eight-hour charge. 

The display screen can show up to 
40 separate alphanumeric characters 
or other symbols. The entire screen 
is mapped through a system devel- 
oped by Dataspeed and uses only 56 
bits—seven bytes—of data to control 
all 40 characters. "We dont tell any- 
one how we do that,” Fascenda said. 

In its initial service Dataspeed re- 
lays stock and commodity information 
from most major exchanges. The ex- 
changes transmit trades via satellite 
as they occur. Dataspeed receives the 
information at its headquarters and 
integrates it into its system, with cur- 
rent information about more than 
7,000 stocks, bonds, and commodities 
compressed into a continuous-trans- 
mission stream. The stream repeats 
itself every 70 seconds, with the lat- 
est trades inserted into the loop al- 
most instantly. 

The loop is retransmitted via satel- 
lite to local FM radio stations, where 
it goes out on the subcarrier to the 
station's reception area. “Range will 
vary from city to city, depending on 
each station’s output power and an- 
tenna location and height,” Lockton 
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said, “but should average about 40 
miles from transmitter sites." 

Each QuoTrek unit may be individ- 
ually programmed. Up to 40 securi- 
ties can be stored in its memory. The 
unit samples the 70-second loop and 
updates information on each stored 
item as it is received. (Depending on 
where it is in the loop, the wait can 
be from a few seconds to the 70-second 
maximum.) The user need only enter 
the stock symbol to have the latest 
data appear on the screen. 

Subscribers pay fees according to 
the level of service desired, starting 
at $78.50 per month. They also buy 
the receiver for $495. The unit con- 
tains a security system to foil users 
who don't pay their bills. If a sub- 
scriber doesn't pay, Dataspeed trans- 
mits a special signal, and a symbol 
appears on the screen to warn that 
user. If the bill isn't paid in 15 days, a 
second signal turns the unit off. 


Future uses 


Lockton sees QuoTrek as only the 
start of a communications revolution. 
Most recently Telerate Systems, a 
New York financial-information-serv- 
ice company, has ordered 2,500 Quo- 
Trek terminals for its customers and 
will be supplying financial data on 
debt securities, money-market funds, 
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and foreign exchange over the system. 

Future applications being studied 
include one-time transmission of per- 
sonal messages to individual sub- 
scribers, news from the Dow Jones 
Headline Service, sports scores, and 
other information. Also, Dataspeed 
has two other units in design or proto- 
type testing. 

One is Informa. Scheduled for pro- 
duction late this year, it's a non- 
portable, desk-top QuoTrek-type 
receiver with a 100-stock memory. 
Using 110-volt power, it could receive 
data transmissions up to 75 miles from 
a transmitter. It also could receive 
news, sports, and weather information 
and be connected to a telephone for 
access to electronic-mail services and 
commercial data bases. 

Also in development is Modio, a de- 
vice to be connected to personal com- 
puters. It would receive electronic 
mail, computer software, and games 
transmitted on the FM sideband, in 
addition to accessing Dataspeed's 
stock-market data and other services. 

"Any data base transmitted on the 
sideband could be received and used 
by a personal computer," Lockton said. 
"[ foresee consumer devices ranging 
from hand-held to lap size and desk- 
top size. This is going to become an 
integral part of our lives." 
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` GALL1-800-824-2008 TO ORDER — 
THE UUHISTLER SPECTRUM THE RADAR RECEIVER 
RANKED NUMBER ONE BY MOTOR TREND MAGAZINE. 


There's only one reason to buy any radar 
detector: Early, accurate warning of police 
radar. And that means you want the most 
sensitive radar receiver on the road. 


SPECTRUM TOP-RANKED 


Motor Trend, August 1983: "The 
Whistler® Spectrum™ resides at the top of 
the list. A world-class radar detector.” 
Autoweek, November 1982: “The 
Spectrum is the most sensitive radar detec- 
tor Autoweek has ever seen. . 
If Pininfarina designed radar detectors, the 


new Spectrum would fit right in its portfolio.” 


BMW Roundel, July 1983: “Road 
testing places it (Spectrum) only about 50 
feet behind the Escort in highway use, an 
impressive feat. City use is another matter 
altogether. Whistler has developed a truly 
useable circuit that outperforms any other 
detector, including the Escort.” 

331, 000 Truckers: More American 
truckers and other professional drivers 
choose Whistler over all other speed radar 
detectors. Why? Consistent performance. 


WHAT MAKES SPECTRUM 
SO GOOD? 


High performance means sensitivity to 
radar signal level strengths below -90 
dBm/cm2. Quadradyne® (patent #4315261) 
circuitry puts Whistler Spectrum well 
beyond high performance. It's sensitive to 
radar levels of -103 dBm/cm2 in the K 
Band. And an alert - 111 dBm/cm2 in the 
all-important X Band (the frequency used 
by about 80% of the speed radar systems 
operating in the U.S. today). 

What does that mean? Seui conclu- 
sively detects all police radar. Stationary, 
moving, trigger—even pulsed radar. Оп the 
straightaway—from behind—over hills and 
around curves. If there's police radar in the 
area, Spectrum lets you know—long before 
the radar can sense you. 


EXCLUSIVE FILTER MODE" 


Sensitive receivers also detect microwave 
intrusion alarms, which are particularly 
frequent and annoying in urban areas. 

Most receivers solve this problem with a 
"City" switch, which reduces the sensitiv- 
ity by as much as 15 to 20 dB. (So a two- 


. gorgeous... 


formance-tested before leaving the factory. 
And each unit is backed by a limited, one- 


mile range is reduced to less than 14 mile. 
You might as well turn it off!) 


Spectrum's exclusive Filter Mode™ year parts and labor warranty. 
maintains full sensitivity. The filter simply SS — 
changes the way Spectrum alerts you. 30-DAY NO-RISK TRIAL 


Spectrum flashes amber and emits a single 
tone once every ten seconds, until the sig- 
nal strength exceeds -95 dBm/cm2. Then 
the system automatically overrides the 
filter. Displaying a flashing red light and 
giving off an urgent, geiger-effect, high- 
frequency tone. 


POLLUTION SOLUTION™ 


Several imported radar detectors gener- 
ate a signal on the X Band and K Band fre- 
quencies. They cause most radar detectors 
to "false"—but not Spectrum. 

Thanks to the patented Pollution Solu- 
боп, ™ Spectrum can tell the difference 
between a polluter and police radar. And 
then block polluter signals, while maintain- 
ing maximum range at all times. 


TWO MODELS: 
DASH/VISOR ANDREMOTE 


The Dash/Visor Model Spectrum, mea- 
suring 1.5" X 3.75” X 4.5”, is portable E 3 
and compact. It plugs into the cigarette ЖШ 
lighter socket, and mounts on dash 4 
or visor. It's quickly removed for use 
in another car, or to prevent theft. = 

Whistler took all the performance of the 
dash/visor model—then hid it. With 
Spectrum Remote. The weather- 
proof receiver is hidden from view. It’s 


Order your Whistler Spectrum dash/ 
visor or remote—from Direct Response, Inc., 
for just $255 complete. 

For fastest delivery, call toll-free 1-800- 
824-2408 and use your VISA or MasterCard. 
If you prefer, write to Direct Response, 
Inc.,472 Amherst Street, Nashua, NH 03063. 
Tell us how many Spectrum units you'd like, 

and specify dash/visor or remote. Send us 
your name, mailing address, and daytime 
telephone number. Along with your VISA or 
MasterCard account number, expiration 
date, and your signature. Or, enclose a check 
or money order. (Please allow 15 additional 
days for personal checks.) 

Either way, your satisfaction is guar- 
anteed. Try the Spectrum for 30 days. 

If it’s not everything we say it is, return your 
Spectrum for a full unquestioned refund. 


` FREE TRAVEL GUIDE 
A AND MAP LIGHT 


b Order now, and we'll send you 
ENS. а Rand McNally Road Atlas 
aS , & Travel Guide, free. 
49 This full-color, 96-page 
guide folds up into its own 
سا‎ carry case, and has a pocket 
жї. It’s our gift to you with any 
Spectrum order. This offer is good only 
while supplies last, so order today. 


installed behind your car grille, ! 

ог п any m ; | EE 4-2408 
X 4.9" X 1.7") space pectrum bemor 

in the front of your Colani а RECEN 


Order Model S-101. 
car. The console 
measures just 1.8" 
х 3.2" X 2" and 
fits handily 
in, on, or 
under the 
dash. (It 
takes about 
a half- 
hour to install 
the Spectrum remote. After that, youre in 
operation every time you turn on the ignition.) 
Every Spectrum unit is rigorously per- 


Spectrum Dash/Visor. 
Order Model 5-100. 


Computer Adventures 


Readers share their off-beat 
experiences in home computing 


By KENNETH PILON 
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Meteor astronomy at home 


Meteor astromomy demands much of 
those who seek out its secrets. You 
must have patience. For a sighting, 
the skies must be free of the sun, 
moon, haze, twilight, light pollution 
from nearby cities, and even fireflies. 
You must also endure inconvenient 
hours and prying neighbors; and if you 
live in Canada, as I do, you must cope 
with the often-present aurora, all- 
night summer twilight, and intolera- 
ble cold. Or you can have a home 
| computer. 

I wanted a reliable—and easier 
—way to observe meteors. So I decided 
to make radio observations using an 
| FM receiver and my Radio Shack 
| TRS-80 color computer. 

As a meteor burns in Earth’s upper 
atmosphere, it momentarily leaves an 
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Radio meteor "signatures" from the video display are sent 
to the printer using a separate Assembly-language program. 
Data frames are updated every 25 seconds. 
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COMPUTER 


ionized column in its wake that re- 
flects radio waves. To detect it I tune 


the FM receiver to a station that’s over 


the horizon—and therefore unhear- 
able. When the meteor passes between 
the receiver and the transmitter, the 
reflected signal is received and passed 
to my computer for display. The re- 
sult is a computer-based “sighting” 
system that can operate night or day, 
through clouds and rain, and from the 
comfort of home—all unattended. 
Here's how it's done: 

I use a high-gain TV-FM rooftop 
antenna with a mast-mounted pre- 
amplifier connected to a good-quality 


commercial FM receiver. I modified | 


the receiver slightly by disabling the 
automatic gain control and tapping 
the output signal at the signal meter. 
The signal is then amplified by a pair 


of 741 integrated-circuit op-amps with 
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The number of meteors detected in a 15-minute period may 
be plotted against time. This display is of the Lyrid meteor 
shower, which was recorded on April 22, 1983. 


a total signal magnification of approxi- 
mately 500 times. 

From there the signal is sent into 
the joy-stick connector port, which acts | 
as an analog-to-digital converter on 


gram samples the incoming voltage 10 | 
times a second for the characteristic | 
rise caused by a meteor. 

When detected, the meteors are 
counted over a specific period of time, 
and a magnitude measurement is 
made. At 15-minute intervals, the data | 
are recorded on cassette tape for later 
plotting and analysis (which allows 
the system to gather data unattended). 

Also, a real-time X-Y graph of the 
signal strength is plotted on the com- | 
puter’s CRT screen. From this, a me- 
| teor’s radio “signature” can be viewed 
as it occurs. If a large enough meteor 
is detected, its image as it appears. 
on the screen is immediately printed 
on paper using a 512-byte machine- 
language screen-dump program and a 
Radio Shack DMP-200 graphics printer. 

Under dark skies, the unaided eye 
can view about six to 10 meteors an 
hour. Meteor-shower activity will raise 
this to about 30 to 60 an hour. My | 
system, however, sees about 40 spo- 
radic meteors an hour, and shower 
rates in excess of 500 an hour have 
been observed. With some further im- | 
provements, the system can also be 
used to measure a meteor’s velocity, | 
mass, rough orbital parameters, and 
more. 

For further information, send a self- 
addressed envelope to: Kenneth V. 
Pilon, Box 1277, Gimli, Manitoba, 
Canada ROC 1В0. 


$200 (or $50) for your idea 


Do you have an unusual use for your personal computer? 
| Send us a description, and we'll pay $200 if we use it. Do 
you have an interesting (perhaps whimsical) computer-related 
fact or short story to tell? We'll pay $50 if it's used. Send 
them to Bill Hawkins, Computer Adventures, POPULAR SCIENCE, 
380 Madison Ave., New York, N.Y. 10017. 
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the computer. A BASIC language pro- | 


Low lar Players. 
Regular and Menthol 
Kings and 100s 


Kings: 12 mg "tar," 1.0 mg nicotine —100's: 14 mg · ‘tar?’ 
1.1 mg nicotine av. per cigarette, by ЕТС method 


Warning: The Surgeon General Has Determined 


That Cigarette Smoking Is Dangerous to Your Health. 


« Philip Morris Inc. 1984 


Wagner re 


Introducing the Wagner Power Twin 
airless sprayer/roller. 


Imagine painting an en- 
tire wall and never once coat- 
ing your roller in a paint tray. 

Or — енн: intri- 
cate staining chore like shake 
shingles without the endless 
tedium of dabbing and pok 
ing with a brush. 

Think about how nice it 
would be to never again 
have to pour paint from a can 
to a tray. | 

Now youre beginning to 
see the beauty of a versatile, 
new tool that stands to revo- 
lutionize painting around 
the house. 

Ihe Wagner” Power 
Twin" airless spray/roller. 

A Choice of Rolling 
or Spraying, 

Created especially for 
home owners, the Wagner 
Power Twin is the first and 
only product of its kind. 

It gives you the flexibility 
of an interchangeable spray 
gun and roller, both ona 
twenty-five foot hose. 

The roller looks like the 
usual kind, but that's where 
the similarity ends. With this 


roller, a squeeze of the trigger 


pumps paint from the can, 
straight to the inside of the 
roller cover. Specially de- 
signed perforations distribute 
the paint evenly to the out- 
side. So you can paint wall 
after wall HORSE Û in 
smooth, even strokes. But 


thats only half the story 

For covering large areas of 
hard-to-paint surfaces, you 
can attach the spray gun. 

Youll be amazed how 
fast you can paint siding, shut- 
ters, decks, furniture, and 
more—all with a smooth, even 
finish and no brush marks. 

The spray gun comes 
with a tough, tungsten car- 
bide tip that lets you adjust 
the fan width of the spray for 
added precision. 

And because its pow- 
ered by a piston pump, there's 
no bulky air compressor. 

Applies Virtually 
АП Kinds of Paint. 

The Wagner Power Twin 
will spray oil-based paints 
and even heavy latex paints. 

You can also apply stains, 
varnishes and lacquers. Or 
almost any other liquid, in- 
cluding sprayable pesticides. 

Helpful Accessories. 


A variety of accessories 
can help make painting with 
a Wagner Power Roller" 
even more 

convenient 
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and efficient. 

For painting the ceiling or 
for reaching the top of a wall, 
you can avoid using a ladder 
by adding an eighteen inch 
extension to the roller 

An optional spatter shield ! 
will make the job all but 
speckle free. 

Power Twin roller cov- . 
ers are also available in four 
different naps to give you every. 
thing from a very fine finish on , 
plaster, drywall and woodwork 
—to a more heavily textured 
finish on stucco, rough plaster “ 
and cinder blocks. — 


$4 


inting. Again. 


i} 

infi . | ragi 

x у next — project, whether „^^ 2 
g "Д its the new 


baby room or the 
old shed out back, consider 
the incredible Wagner Power 
Twin. 
Its the kind of blue chip 
investment that ll pay for it- 


= self over and over again іп 
б time savings, ease and pro- 


fessional-looking results. 


mins. 


We painted this bedroom, excluding trim. in just 


30 minutes with the Power Twin. It took us 57 983 Wagner Spray Tech Corp. Power Twin™ is a trademark 
30 tes with the F lwin. It took us 57 1983 W Tech І | 

: - 3 Lodo dii regen F + 1 and Power Painter* and Power Roller* are registered 
« sninutes (and 81 dunks into the paint tray) with a заета of Wagner Spr Tech Corp. 


conventional rollet | 


TT 


P i n. — 
| le 


; 2mins. 


With the Power Twin. this porch swing took us 
only 2 minutes to paint. With a brush, it took 
30 munules, 


КУ") m y ms "s г "n id 
| WAGNER Brochures 
1 Dept. 07-05-02 


For working outside, 12 РО Box 9925 
and 24 inch spray tip exten- | 
sions will let you paint over- 
hangs without having to 
imb on scaffolding or up 
a ladder 
^ Iheres also a 25 foot 


hose extension that increases 


4 


Maple Plain, MN 
55393 wicnen 
Please send your = ER 
How го... brochures — 
to help me learn more about painting 
with a Wagner” Power Twin" and 
Wagner" Power Painter” airless 

paint sprayers. 


the total length to 50 feet. Loss Name 

So you can easily reach A мы сз. 
" > Г even a large 

the top of even a large ШО  u 2 


two story house. 
The Right Tool 
for Painting; 
Inside or Outside. 
When you con- 
sider your 


WAGNER 


The Right Tool for Painting. 
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Whenacarneedsatune-up, inexpensive too. Gumout works 


| the symptoms are much like as you drive. And Gumout aerosol 
those ofa dirty fuel system: Jet Spray cleans outside the 
Hard to start, rough running, carburetor. 
stalling, loss of power. Gumout Liquid and Jet Spray— 
But before you spend a small together they help engines run 
| fortune on a tune-up, try smooth. Help save gas, too. So 


| Gumout Carburetor and Fuel when your car starts acting like it 
Injector Cleaner. Pour Gumout needs a tune-up, try Gumout first. 
in the gas tank. It's easy to do, It might just save you a bundle. 


THE BETWEEN TUNEUPS TUNEUP. 


Gumout is a division of the Pennzoil Company. (==) 


BRUSHLESS 
ALTERNATOR 


NACELLE 


AUTOMATIC 
VARIABLE 
PITCH 


360-DEGREE 
FREE ROTATION 


Even Don Quixote might have stopped 
tilting at windmills if he had had to 
pay today’s electric bills. But he might 
have found consolation in a new line 
of fiberglass windmills from Canada. 
According to Extrawatt, Inc. (220 rue 
Principale—C.P. 15, Beuce-Sud, 
Quebec СОМ 1ЕО), the windmills 
can handle tough winters and deliver 
a hefty supply of power. 

Furrowed with concave channels 
(like a juicers’), the windmills’ fiber- 
glass nacelles widen from a point at 
the tip, channeling the wind onto 
fiberglass and urethane blades. The 
blades are variable-pitched for opti- 
mal efficiency and to prevent over- 
speeding. (The windmill is guaranteed 
in winds up to 100 mph.) Reverse 
rotation is prevented by a ratchet- 


| bearing system. The windmill also 


pivots 360 degrees, adapting to wind 
direction. Another feature, inspired 


| by Canadian winters, is a braking 


system that responds to heavy icing 
conditions. 

Extrawatt windmills can be tied 
into batteries capable of storing five 
days' worth of power, or tied directly 


| into an electrical system. 


Models vary by size and the num- 


| ber of blades. The RX 14.3 model, 


designed for homes and farms, is rated 


|. at 14,000 W in a 40-mph wind. The 
| XR 18.5, intended for factories, pro- 


duces 18,000 W in a 40-mph wind. 
Prices range from $5,000 to $8,000. 
—Kathleen Brown 
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YOUR LAWN TRIMMER 
ULD LEND YOU A HAN 

NOT HAND YOU 

-— ALINE. 


Moe A trimmer that goes to pieces over tough 

“ae jobs isn’t much help. When you’re tired 
of tying up your whole weekend with 
off-orand tools that never seem to work 
when you need them, you're ready for 
a Weed Eater? trimmer. 

Weed Eater lawn trimmers are de- 
signed to save you time with features 
like our exclusive Tap-N-Go® line feed. 

When you need more line, simply tap the 

cutting head on the ground and new line is 

automatically advanced. And you can get on 
with the job. 

Not only do Weed Eater trim- 
mers work faster, they work 
harder and longer. And Weed 
Eater offers 13 models, from 
the smallest electric to the 
largest, heavy duty gasoline 
powered model. So you 
can handle any job. Maybe 
that's why, year after year, 
more people have 
chosen Weed Eater 
to trim and edge 


 -—Á^— their lawns than any | / | 


other brand. \ 


Next weekend, don’t 7 


change your golf date be- 
cause of your yard. Change 
your trimmer instead. 
Head for your Weed Eater 
dealer and ask for the  // 
genuine Weed Eater lawn ///,, 


= =a 


trimmer. 
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BEAIRD-POULAN/WEED EATER 
SHREVEPORT, LOUISIANA 71129 


Nissan’s sleeker 


turbo 200-SX 


Rear-wheel drive isn't dead. In its 
new 200-SX, Nissan Motor Corp. is 
bucking a worldwide trend in new-car 
design by opting for a traditional 
front-engine, rear-drive layout. 

The restyled sport model is sleeker, 
lighter, and now available in turbo- 
charged versions. It integrates a va- 


riety of cosmetic and technological 


changes—but not front drive. 
Instead, the company concentrated 
on improving the successful 200-SX's 
appearance, reducing its weight, low- 
ering its aerodynamic drag, and giv- 
ing it a new engine series. That 
engine—in a 1,974-сс (121-cu.-in.) nor- 


mally aspirated version or a 1,809-cc 
(110-cu.-in.) turbo—is both lighter and 
stronger. Normal horsepower is un- 
changed at 102; turbo horsepower 
is 120. 

The engine retains Nissan's dual- 
spark-plug and swirl-intake features, 
which improve power while reducing 
emissions. А new overhead camshaft 
is driven by a fiberglass-reinforced cog 
belt that perceptibly cuts engine noise 
compared with the enclosed chain used 
on the previous engine. 

With the lighter engine and a 
two-inch cut in overall length, aver- 
age curb weight is down nearly 150 
pounds, to 2,370 in the basic notch- 
back and 2,469 in a fully equipped 
hatchback. The turbo hatchback 
weighs in at 2,634 pounds. 

EPA mileage ratings for the new 
model are up about 12 percent, to 28 
mpg in town and 40 mpg on the high- 
way. "The fuel-economy improvement 
is largely the result of the reduced 
weight," says Nissan's Curt Bartsch. 

On the road, I found, the revised 
200-SX reacts quickly and cleanly. 
Steering control is impressive, with ac- 
celeration to match. In turbo models, 
boost lags momentarily at slower 
speeds but kicks in quickly for high- 
way passing. Prices range from $8,500 
to $12,000.—Jim Schefter 
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WAIT TILL YOU SEE WHAT THIS BABY LL DO. 


Open it up and this little portable air compressor'll do just about anything one of 
those tank-mounted monsters'll do. 


SUPER PAL™ THE TANKLESS AIR COMPRESSOR THAT WORKS LIKE A TANK. 
! hp/60cfm/115 volts/U.L. Listed/Includes %' diameter 25° air hose, 
10-100 psi айаш е regulator, and tire chuck. 


IT'LL PAINT AND PRIME 


АГ FELD 


e ARCO Solar Bright Idea Contest 


k solar electricity and win an Olympics trip or other great prizes. 
nter, just tell us your idea on how to use solar electricity You don't need 
special skills or knowledge. Weill tell you all you need to know and your entry 
je as simple or complex as уои want. Ideas will be judged on originality, 
Jeness and practicality. 


ink of a Solar idea there are just a couple of things to keep in mind. 
1. —Solar modules produte electricity when exposed to light. (Not heat.) 
2.—n sunlight, 1 square foot of solar surface area is produc- 
ing about 10 watts. (Figure an 
average of 6 hours of useable 
light per day.) 
To come up with an idea, 
estimate about how much 
power you need and how 
much surface area 15 
needed to produce 
the power. 
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АСО Solar, Inc. 


idiary of AtlanticRichffeldGompany | E S. 


Some Hints 

• Solar electricity may be used еру or 
stored in batteries (so it does not have to be 
produced at the same time or rate as it is used). 
e Solar modules can be on or near to what's being 
powered. 

e Solar modules are about the same weight and 
thickness as glass. They work in nearly any 
environment. 

Why Solar? 

New and exciting uses for electricity are possible 
because of solar's unique benefits. 

e Independent power. 

Use it anywhere, even on portable or moving 
tings. 

e Silent and nonpolluting. 

No moving parts and no waste. 

e Modular. 

Nearly any amount of power, from a fraction to 
thousands of watts. 

e Dependable. 

Solar can work reliably for years. 

To Get You Go ng | 

Solar electricity has already proven itself for years 
in many uses—large, small and in between. For 
example it supplies power for: A remote com- 
munity — 10,000 watts, a communications repeater 
station— 1,000 watts, a mountain cabin—200 
watts, appliances on a motorhome—60 watts, 
battery maintenance on a sailboat — 7 watts, and a 
calculator— .000003 watts. 

There's No Limit 

Think of things that might be better if they were 
solar powered —for whatever reason. Think of 
ways to use electricity as it never has been— be- 
cause it wasn't available. Think of new places and 
ways to use existing electric things. Think big or 
small. 

The Rules "mh 

Prizes will be awarded on the basis of originality, 
uniqueness, and practicality. 

Entries may be simple or sophisticated, in any 
form— words, drawings, sketches, photos or 
whatever. Entries must be in the English language, 
they must be flat, and be no more than 

20 x30" xve — | 

Your entry will be judged by ARCO Solar, Inc. and 
its decision will be final. 

GRAND PRIZE "-— 

А week at the Olympics for two in Los Angeles, 
CA. Including round trip air fare, hotel, $1000 
expense money, transportation and Olympic tickets 
including closing ceremony. (Non-Transferable.) 
THREE SECOND PRIZES 

One ARCO Solar M61 module. 30 watts of power 
to help you start putting sunlight to use. 


150 THIRD PRIZES 
А solar powered calculator. Works in any light. 


Your entry must be postmarked by May 31, 1984, and received by 
June 10, 1984. Each entry must be accompanied by a completed 
official entry form. One entry per form. If you need more forms, 
make photocopies of the one below. 

There is no age limit, but minors must be accompanied by parent 
or E guardian for the 1st prize. Employees and immediate family 
members of Atlantic Richfield Campan and ARCO Solar, Inc., its 
distributors and their dealers are not eligible. No purchase neces- 
sary. Void where prohibited by law. 


Entry Form | 

Please attach securely to your entry. No entries can be accepted 
without this completed form. Mail to: 

ARCO Solar Inc. 

P.O. Box 4022, Woodland Hills, CA 91365 


Please note that all ideas submitted become Public property with- 
out compensation and any restriction on use or disclosure. This 
allows the ideas to be used freely to promote the concept of solar 
electricity. 


Name 
Address 


Telephone 

Occupation 

Signature 

If minor, a parent or guardian must sign. 


PS driving report 


Chevys mini mini 


Chevrolet hopes to establish a new small-car toehold this summer with a Suzuki-made one- 
liter, three-cylinder mini. Our Tokyo test revealed interesting facts about the smallest Chevy. 


By WALTER W. MILLER 


Tokyo 
uzuki engineers and designers 
© spent three years over drawing 
tables and on the test track to get 
it right. At one point they showed a 
prototype to their counterparts at Gen- 
eral Motors (which owns 5.3 percent 
of Suzuki), who shook their collective 
heads and told the Japanese to make 
the edges rounder and smoother. They 
did. The result is a three-door hatch- 
back that has been selling here, since 
early October, well beyond Suzuki's op- 
timistic projections. 

In Japan it’s called the Cultus; the 
limited number of U.S. customers will 
call it the Sprint. Although GM had 
originally intended to import as many 
as 100,000 the first year, the company 
has been squeezed to only 20,000 be- 
cause of Japan’s voluntary import 
quotas. Target price for Sprints that 
make it to Chevy showrooms this sum- 
mer will reportedly be less than $5,000. 

My top-of-the-line GS model darted 
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in and out of Tokyo’s notoriously heavy 
traffic with a sure-footedness that be- 
lies its narrow track and tiny size. It’s 
only 141.1 inches long, 53.1 inches 
high, and 60.8 inches wide. The wheel- 
base is 88.4 inches. (Compare that 
with the 94.3-inch wheelbase of the 
Chevette.) 

The GS version was powered by a 
993-cc (61-cu.-in) three-cylinder en- 
gine rated at 60 hp and had a five- 
speed manual transaxle. 

"The cylinders are aluminum, as are 
most of the other parts of the engine," 
Hiroshi Tsuda, manager of Suzuki's 
engine-development program, told me. 
“We were able to do away with the 
cylinder water jackets because the cyl- 
inders were computer designed." To 
further reduce weight, the camshaft 
and crankpins are hollow. Sprint's curb 
weight is only 1,400 pounds. "It's rated 
at 53 mpg [Japanese city-cycle mile- 
аре]. That's the best of any car in 
Japan," Tsuda said. 

Is the tiny vehicle comfortable? 
There was plenty of leg and head room 


The Sprint's aluminum three-cylinder 
engine weighs in at a mere 139 lbs. 


in the front of the Cultus, but the rear 
seats are intended for children only. 
"This doesn't bother Suzuki because 
we believe young couples with no chil- 
dren or small children will be the prin- 
cipal buyers," said Tsuda. The rear 
seat back is split —one passenger can 
ride next to a long load. 


Ẹ 1983 BAW T Co 


There's 
only one 


Pay 
: Ke ng { 


Wherever the music is hot, the 
taste is Kool. Because there's only 
one sensation this refreshing. 


Kings, 17 mg. “tar”, 1.1 mg. nicotine; Longs, 14 mg. "tar", 
1.0 mg. nicotine av. per cigarette, ЕТС Report Mar. '83. 


Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 


19 MN NISSAN REGULAR BED: $ 
"Number One in power, with the * Bigger standard payload (1,460 e Stee/-belted radials, halogen 
‘most horsepower and torque of any lbs.) than Toyota, еу S-10 or Ford quadrabeams and a truckful of extra 


standard engine in its class. For just Ranger. comfort and convenience features at 
$5,999* * Double-waltedrgo bed (not in no extra charge. 

ThatS major muscle at a minor Toyota base mode). That Nissan: major toughness 
price! Only Nissan gives you so much ° _«@ Overdrive 5-speed, standard and value from advanced technology. 
for so little. Plus: (not in Toyota, Chevy 5-10 or Ford Why settle for just transportation 

* Biggest standard engine Ranger base models). when you can drive Major Motion? 
(2389сс); the only one with twin- * 3-across seating; more 


sparkplug-per-cylinder hemihead. legroom than a Lincoln Continental. AT YOUR DATSUN DEALER. 


Mfr’. sug. retail price excluding title, tax, license and destination charges. 


MAJOR MOTO 
NISSAN PROM YS SAN 


Whats News 


“Dear Mr. Shuldiner,” began a letter 
to PoPULAR SCIENCE Executive Editor 
Herbert Shuldiner. “Т drove on the 


Juhan-Goodyear twin tyre at Good- | 


year International Technical Centre, 
Luxembourg, and was much more im- 
pressed than I thought I would have 
been. There are snags to overcome, but 
the idea holds great promise, espe- 
cially for high-performance cars and 


for rallying and circuit racing. I drove 


a VW Golf GTI and an Opel Senator 
on twin tyres and made some good 
pictures. Would you consider a feature 


| for POPULAR SCIENCE?” 


The letter came from Stuart Mar- 
shall, a British journalist and recog- 


| nized authority on cars and tires. 


Marshall had previously written for 
PS on tires [PS, April '83], and we 
knew his credentials. By coincidence, 
Herb Shuldiner, himself a veteran 
writer on cars, had recently received 
reports not only on that tire—which 
we we had run as a curiosity in our 


“What's New in Products and Technol- 


| ogy” [PS, Jan.]—but on other tire 


developments: on Goodyear and Pirel- 
li designs for “run-flat” tires using 


| "humped" rims that would keep a flat 


tire from rolling off its rim after 
deflation; on Dunlop's and Michelin's 
work with flanged rims to accomplish 
the same ends; and on still other work 
by Uniroyal in the U.S. and by Conti- 
nental in Germany. Апа then there 
were streamlined tires (Goodyear) 
and further news about cordless tires 
(Kunststoffe Technologie GmbH in 
Austria), the plastic tires on which 
Marshall had previously reported. 
Did we want a feature on that twin 
“tyre”? Yes, indeed! And also on the 
other extraordinary developments that 
seem to be about to change the rub- 
ber on which our cars roll. For Mar- 
shall's report on the revolutionary new 
tires coming into being on both sides 


| of the Atlantic, turn to page 100. 


Late news on irradiation 


Just as we were going to press with 
our April issue, too late to make any 


SC 


changes in Dick Yost's story on irradi- 
ated food, the Food and Drug Adminis- 
tration radically altered the irradia- 
tion picture. Last summer, said our 
story, the FDA had finally permitted 
some irradiation of spices with gamma 
rays or electron beams for disinfection 
purposes. But then a furor erupted 
over the safety of the pesticide ethyl- 
ene dibromide (EDB), and its use on 


grain products was banned by the En- | 


vironmental Protection Agency. Now 
the FDA has proposed permitting the 
widespread use of irradiation of fruits 
and vegetables to kill insect pests and 
retard spoilage. 

The announcement was made by 
Margaret M. Heckler, Secretary of 
Health and Human Services, who said 
that "30 years of research on the irradi- 
ation process have shown that the pro- 
posed levels of irradiation are safe and 
nutritious.” The FDA would allow up 
to 100,000 rads for fruits and vegeta- 
bles, three million rads for spices. 


Bad news on earth homes 


Is the higher cost of an earth-covered 
home repaid in reduced heating, cool- 
ing, and maintenance costs? No, says 
a recent Oak Ridge National Labora- 
tory study —not even over the term of 
a 40-year mortgage. The study com- 
pared above-ground and below-ground 
homes with similar floor plans (three 
bedrooms, two baths, 1,500 square 
feet) in five cities. Underground con- 
struction costs, it was found, ranged 
from 30 to 49 percent more than for 
above-ground homes—an amount al- 
most impossible to recover. What's 
the best long-term investment? Ап 
energy-efficient house. Thirty-year 
savings ranged from an annual three 
percent (Houston and Minneapolis) to 
nine percent (Boston). 


Good news on ozone 


Seven years ago [PS, June '77], sci- 
ence writer Ed Edelson called it “per- 
haps the greatest practical challenge 
for science and technology that the 


The WHAT'S NEW magazine 


ОЧ 
тепсе 


lar 


world has ever known." He was refer- 
ring to a report by the National Acad- 
emy of Sciences that seemed to show 
that fluorocarbons, the stuff that pro- 
pelled underarm deodorants or carried 
heat from the interior of a refrigera- 
tor to the outside, could destroy the 
fragile ozone layer that shields us from 
the worst effects of the sun's ultravio- 
let rays. 

It was an ominous report. “А condi- 
tion of long-continued growth of [fluo- 
rocarbon] releases of as little as a few 
percent per annum would, to the best 
of our present knowledge, lead ulti- | 
mately, perhaps in a century or two, | 
to climatic change of drastic propor- 
tions.” The Food and Drug Adminis- 
tration issued a regulation stating 
that any aerosol containing fluoro- 
carbons would have to carry a warn- 
ing statement about its effect on public 
health and the environment. Indus- 
try started to look desperately for re- 
placements for the various forms of 
fluorocarbons that are used in our air 
conditioners and refrigerators. 

What has happened since then? 
Says a National Research Council 
committee: “Improved mathematical 
models now predict that human ac- 
tivities cause less change in upper- 
atmosphere ozone than previously 
expected." The committee used two dif- 
ferent models in its study: One con- | 
sidered fluorocarbons; the other took 
into account various trace gases. Add- 
ing everything up, and “when the un- 
certainties in these models are taken 
into account," says the NRC, "the re- 
sult could range between an increase 
of a few percent to a decrease of as 
much as 10 percent." Detailed analy- 
ses of ozone concentrations from 1970 | 
to 1980 produced "no discernible trend" 
in altering the total amount of ozone 
in the atmosphere. Emergency over. 
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How they build 


high-tech rockets 


on the cheap 


Privately owned rockets can launch satellites as efficiently as NASA —while charg- 
ing far less for the service. That's the claim of two fledgling companies now racing 
to build the first U.S. non-NASA launch vehicles. Though they have similar goals, 
the companies use quite different technologies. 


By JIM SCHEFTER 
Illustrated by Walter Hortens 


ff the coast of California, 150 
О miles southwest of San Diego, 

a converted 145-foot oil-supply 
vessel lowered its aft ramp into the 
gentle Pacific swells. A winch crew 
quickly set to work, sliding into the 
ocean a long, blue cradle and the 
slender, 51-foot-long cylinder it carried. 

Within the hour, a unique, privately 
developed rocket named Dolphin rode 
upright in the water. Ballasted and 
stabilized like a massive buoy, only a 
few feet of the rocket extended above 
the surface. 

The supply vessel moved off, and 
Dolphin’s command ship, rolling in the 
swells five miles away, took charge. 
The radio-controlled countdown began. 

Within the rocket’s watertight shell 
a rubberlike solid fuel waited for 
ignition. If all went well, it would soon 
be burning fiercely, sending hot ex- 
haust gases bursting from the sub- 
merged rocket nozzle. Then, powered 
by 42,000 pounds of thrust, the 21,000- 
pound Dolphin would rise from the 
water with explosive force. Freed from 
its liquid launch cradle, the rocket 
would climb toward the sky on a brief, 
vertical trajectory carrying it up nearly 
20,000 feet. 

But the test flight in early Febru- 
ary was not to be. At T minus three 
minutes a command flashed to Dol- 
phin to open high-pressure nitrogen 
valves. Within seconds a critical fit- 
ting in the lines gave way. Nitrogen 
pressure fell. Despite every attempt 
to make at-sea repairs, the launch was 
canceled. Downcast rocketeers from 
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Starstruck, Inc., makers of the rocket, 
headed for shore, returning Dolphin 
a few days later to their plant in Red- 
wood City, Calif. 

After tearing down and replacing 
the faulty fitting, they expected to try 
again in March—too late for results 
to be reported here. 

This moments-long mission—when- 
ever it goes—will introduce the latest 
entry in a new space race. Dolphin is 
part of a small fleet of privately owned 
rockets now being developed in the 
U.S. Two brash new companies are 
pushing ahead—with NASAs encour- 
agement—to help crack the govern- 
ment’s monopoly on space flights. By 
using clever twists on existing tech- 
nologies, the new companies think 
they can launch satellites for half the 
cost charged by NASA. 

The pioneering companies, Star- 
struck, Inc., of Redwood City, and Space 
Services, Inc., of Houston, have strik- 
ingly different approaches. Neither 
resembles the NASA programs I’ve 
covered since 1963. 

To learn about their prospects I first 
traveled to Starstruck’s engineering 
and manufacturing facility in northern 
California. The atmosphere reminded 
me of the early days at NASA's John- 
son Space Center. The Starstruck 
plant, a converted light-industrial 
building with minimal office space and 


a cavernous, high-roofed fabrication, 


area, lacks the formality and neatness 
of a space-agency facility. But it nev- 
ertheless hums with the same kind of 
intense activity. 

Starstruck hopes that its hybrid 
rocket and water-launch technology 
will give it a price advantage in launch- 
ing satellites to geostationary alti- 


tudes. But Starstruck's approach is 
almost the aerospace equivalent of 
backyard tinkering—except that the 
price tag is in the millions and the 
tinkerers all have engineering degrees. 

The company is creating its innova- 
tive rockets from the ground up. Fifty 
full-time employees are designing and 
building everything from the rocket 
itself to its electronics and guidance- 
system packages. Former Apple Com- 
puter president Michael Scott heads 
the company, which has tapped entre- 
preneurial investors for capital. 

"We get government encouragement, 
if not funding," said Starstruck's 
Roy McDonald as we walked between 
rocket stages lying flat on the concrete 
floor. He explained that NASA recov- 
ers less than half the actual cost of 
launching satellites by shuttle. 

By 1988, the agency will have raised 
its charges to about the break-even 
point. That prospect opens the door for 
private enterprise. 


Budget star truck 


А key factor in Starstruck's low-cost 
operation is its ability to get by with 
limited facilities. 

Pushing through clear-plastic drapes 
suspended from the ceiling—a dust 

Continued 


Two privately funded satellite launch- 
ers use variations of proven technology. 
The four-stage Conestoga II (back- 
ground) has strap-on boosters like 
those developed for NASA's Delta rocket 
launchers. The water-launched Dolphin 
(foreground) has a unique hybrid en- 
gine that uses both solid fuel (detail) 
and liquid fuel for thrust. Parachutes 
return rocket stages for recovery. 
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barrier not intended to create “clean- 
room” conditions—McDonald skirted 
Dolphin's electrical-equipment bay and 
pointed to an ancient Army-surplus 
missile-tracking trailer. “This thing 
looks like something out of an old 
science-fiction movie,” he said with a 
grin. “That antenna up there just goes 
around and around.” 

This antique system, once loaded on 
a boat and taken to sea, would serve 
as Starstruck’s primary tracking sta- 
tion, McDonald told me. 

“We're not investing in expensive 
launch facilities,” McDonald said. 
“And by using water-launch technol- 
ogy, we avoid all the problems involved 
with getting government permits.” 

Water-launching rockets is not a 
new technique, McDonald explained. 
“The U.S. Navy perfected the technol- 
ogy more than 20 years ago,” he said 
as we dodged sparks from a welder’s 
torch. But the Navy later chose the 
more-convenient use of submarines as 
undersea launch pads. 

Today, Starstruck is convinced that 
water-launching holds great commer- 
cial potential. In addition to eliminat- 
ing millions of dollars in front-end 
expense, the technique gives the com- 
pany almost complete freedom in se- 
lecting launch sites. 

With most of its weight at the bottom, 
the rocket is ballasted and stabilized 
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MOS dans that the rocket can be 
launched from almost any offshore site 
that's deep enough. This flexibility 
gives Starstruck two advantages in 
orbiting geostationary communica- 
tions satellites. Such satellites ulti- 
mately must be positioned directly 
above the equator. To get there from 
Cape Canaveral requires extra rocket 
fuel and a dogleg maneuver in space. 
Starstruck can launch directly from 
the equator. And a rocket launched 
from the equator picks up about 1,500 
feet per second in velocity from Earth's 
rotation. This further reduces the pro- 
pulsion force needed to reach orbit. 

The net effect is to sharply reduce 
launch costs. McDonald expects Star- 
struck to put communications satel- 
lites into orbit for slightly more than 
$20 million, two-thirds the fee cur- 
rently charged by NASA and Ariane- 
space, the European launch agency 
[PS, July '80]. 


Reduced risks 


Starstruck engineers think their 
hybrid motor—it uses liquid oxygen 
in combination with a solid fuel—re- 
duces the potential for disaster. 

"The hybrid engine eliminates the 
kind of explosive failure modes you see 
with either liquid or solid propellants 
used alone," McDonald said. 

The rocket takes advantage of the 
best characteristics of both types of 
propellants. Polybutadiene mixed with 
epoxy is poured directly into a fuel 
tank, flowing around removable verti- 
cal molds, which creates open channels, 
or fuel ports. The result is a uniform 
fuel structure that looks and feels like 
tire rubber. 

The fuel is safe. “You could hold 
a match to it without igniting it," 


McDonald pointed out. "The casting | 


process also is a safety factor. Most 


solid-rocket explosions are caused by © 


a crack in the fuel that allows a flame 
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to propagate out of control. This pro- 
cess avoids cracks.” 

As he talked, a solitary workman 
nearby drilled holes in a mounting 
bracket at the upper end of Dolphin 
1’s fuel tank; in another few days, elec- 
tronic gear would be installed there, 
and the tank, already filled with the 
rubbery fuel, would be mated to the 
smaller oxidizer tank. 

Ignition of this hybrid rocket comes 
only under strictly controlled condi- 
tions. In the final seconds of the count- 
down, a small propane burner is lit. 
Its hot exhaust gases pressurize the 
cryogenic oxygen tank to 400 psi. At 
the same time, triethyl aluminum 
injected into the top of the combus- 
tion chamber begins low-level burning. 

But the solid fuel itself ignites only 
when an oxygen fog flows into the 
chamber, spreading flame into the fuel 
ports. The heat generated turns a thin 
surface layer of the rubbery fuel into 
a volatile vapor that quickly yields 
self-sustaining combustion. 

After ignition, most solid rockets 
can't be turned off—they burn until 
the fuel is gone. "We can turn off the 
rocket by shutting down the lox [liquid 
oxygen] flow," McDonald said. "At the 
other extreme, if the lox flow is too 
high, it kills the flame." 

Both factors would seem to make 
the hybrid explosion-proof. Static 
testing of four motors, ranging in size 
from 100 pounds to 42,000 pounds of 
thrust, at a remote Nevada site in 
1982 and 1983 confirmed their per- 
formance and safety, according to 
McDonald. 

Protecting its rocket from a destruc- 
tive explosion is a major factor in 
Starstruck's planning. Protecting pay- 
loads is a key concern. But the com- 
pany also hopes to recover its rocket 
components after each launch. 

"We're building three Dolphins for 
testing, but we expect six to 12 launches 
total, McDonald said. “So we will 
attempt to reuse as many components 
as possible." 

А four-stage rocket called Constel- 
lation is now on the drawing boards 
at Starstruck. It's being designed to 
carry 2,000-pound payloads into geo- 
stationary transfer orbits. "It will be 
the first rocket designed and built 
from scratch in this country for that 
purpose," McDonald said. The first 
flight could come in 1987. 


Off-the-shelf technology 


Leaving Starstruck, I traveled half 
a continent to the Houston headquar- 
ters of Space Services, Inc. Instead of 
an intensely active manufacturing 
plant strewn with rocket bodies, I 
found myself in a quiet suite of offices. 

Space Services is charting its own 


unique path toward orbit. Founded by 
Houston real-estate developer David 
Hannah and headed by ex-astronaut 
Donald K. (Deke) Slayton, it only has 
a skeleton staff and buys both engi- 
neering support and hardware on the 
open market. But the company con- 
fidently expects to be the first to orbit 
its own satellite, with its own rocket, 
from its own launch pad. Space Services' 
rocket, the Conestoga, is designed to 
put Earth-resources-type satellites 
into low polar orbits. The rocket uses 
off-the-shelf hardware that does not 
require expensive new engineering. 

By using long-proven technology 
and available hardware, the firm has 
avoided the pitfalls of research and 
development. "We're charging along 
like we know what we're doing," Slay- 
ton quipped. 

Apparently they do. Hannah's first 
rocket, a liquid-fueled version patched 
together from surplus hardware by a 
small engineering team, went up in 
smoke during a 1981 test. With NASA 
advice, Hannah changed directions; he 
brought in Slayton and hired the 
experienced Space Vector Corp. of 
Northridge, Calif., to handle design 
and integration. 

The result was Conestoga I, a mod- 
ified Minuteman missile with added 
tail fins and dummy upper stages. The 
solid-fuel booster roared up from 
Matagorda Island, Texas, in Septem- 
ber 1982, carrying a ballasting pay- 
load of water 29 miles high over the 
Gulf of Mexico. The successful test 
proved that the right combination of 
hardware could put private enterprise 
into space. 

Enter Conestoga II. 

"It's a four-stage booster that can 
put 945 pounds into a 500-mile polar 
orbit," Slayton explained. "It looks like 
a small Titan 3 with strap-on motors 
around a core vehicle." 

The strap-ons, two Castor conven- 
tional solid-fuel rockets built by the 
Thiokol Corp., are the first stage. 
Thioko! rockets have a long record of 
efficient performance. The second 
stage is also a Castor with an enlarged 
nozzle for high-altitude operation. 

For the third stage, Space Services 
selected Thiokol's small but proven 
Star 48 solid motor. The fourth stage 
is also a Star motor—its size de- 
pending on the payload weight. "The 
design was done by Space Vector," 
Slayton said. "The simplicity keeps our 
costs down." 

Conestoga П uses ап inertial guid- 
ance system built by Space Vector, and 
that company has been assigned to 
integrate the various components and 
stages into a launchable rocket. 

By contracting nearly everything to 
aerospace companies and insisting on 


using only proven technology, Space 
Services eliminates costly internal 
engineering. Result? Slayton expects 
launches to cost no more than $10 
million. 

"We're a management team," Slay- 
ton pointed out. "And we don't get 
wrapped up in the paperwork the gov- 
ernment has.” 

The Conestoga rocket itself is so 
simple that Space Services could be 
ready to launch one in mid-1985— 
“If we had a payload,” Slayton said. 
The launch site will probably be Cat 
Island, Miss. 

And launch day will have to wait 
until Space Services’ own satellite is 
ready in late 1985. The firm is so 
confident of the Conestoga design that 
no preliminary test flights are planned. 

The satellite, modeled after the 
Landsat series [PS, Dec. '82], also uses 
proven technology. Last September, 
Space Services awarded a contract to 
Ball Corp. of Boulder, Colo., to design 
and develop the spacecraft. Honeywell 
will build the sensors. 


Marketing strategy 


With the most recent Landsat rap- 
idly deteriorating in orbit and only 
one backup available for replacement, 
Slayton sees a ready market for data 
from the Space Services craft. Prime 
customers will be the energy compa- 
nies, which use remote sensing from 
space to explore vast areas for tell- 
tale signs of mineral deposits. 

“Remote sensing from space is all 
were interested in,” Slayton said. “Our 
aim is first to supplement Landsat, 
then be a viable follow-on.” 

Honeywell will improve on Landsat 
sensors, according to Slayton, by using 
solid-state technology not available 
when Landsat was designed and by 
building in stereoscopic capability. 

“There should be some real inter- 
est from the geological community be- 
cause it will be the first time they get 
stereo from space,” Slayton explained. 
Such a three-dimensional look at ter- 
rain will let geologists correlate their 
data with bulges and domes that could 
indicate the presence of minerals. 

The 600-pound spacecraft will have 
two multispectral channels providing 
about 80-meter (262-foot) resolution 
from space. Space Services will set up 
its own ground station to receive satel- 
lite data, then will sell the data to 
private industry. "We're strictly in the 
low-Earth-orbit world,” Slayton said. 

Can private industry compete profit- 
ably? After all, Landsat-D cost more 
than $250 million. Slayton says yes: 
“It’s an expensive business, but we 
think we can put up an entire Landsat- 
type system for one-fifth the price the 
government paid.” 
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Weighing the 


After 185 years, 
physicists are still 


kilogram 


Of the seven base units of the metric system, from which 
all others are derived, only the kilogram is still defined 
by a physical object—kept in a safe in France. Now, two 
incredibly complex experiments under way at the National 
Bureau of Standards could lead to a new kilogram stan- 
dard derived from natural physical quantities. 


By MORT LA BRECQUE 


eople who complain that standards aren't what they 
F used to be can't be thinking of the kilogram. The 

kilogram is defined as the mass of a dense cylinder 
of platinum-iridium alloy, 39 millimeters (1.5 inches) in 
both height and diameter, that is stored in a safe in Sévres, 
France, just outside Paris. The same hunk of metal has 
served as the standard of mass since 1889. 

In fact the kilogram is the only base unit that is still 
defined by a hunk of metal. Natural constants or unchange- 
able properties of atoms or molecules are used to define 
the meter, second, ampere, kelvin, mole, and candela (see 
box). Scientists at the National Bureau of Standards (NBS) 
in the U.S. and at the International Bureau of Weights 
and Measures in France, where the International System 
of Units is administered, would like to add the kilogram 
to that list. 

"(nce you base a standard on a law of nature, it can be 
reproduced precisely by any laboratory in the world that 
follows the recipe," said Richard Davis, a physicist with 
the Length and Mass Division of NBS's Center for Basic 
Standards. *Natural standards also are fixed. We simply 
dont know how kilogram artifacts change with time." 

To remedy this situation, physicists at NBS are develop- 
ing two incredibly complex experiments that might lead 
to a new, non-artifactual kilogram. 

One of these experiments would redefine the kilogram 
in terms of the work done by the unit of electrical current, 
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the ampere. To accomplish this the experiment must first 
produce a perfect, or absolute, ampere—a quantity that 
has a purely theoretical definition. The present version of 
the absolute-ampere experiment has a projected accuracy 
in the range of parts per 10 million. With further refine- 
ments to improve that precision by an order of magnitude 
or so, the experiment would be a strong challenger to the 
present kilogram standard, which is accurate to at least а 
few parts per 100 million. 

The second approach is aimed at redefining the kilo- 
gram in terms of the mass of the silicon atom. The 
accuracy claimed for the current NBS experiment—an 
ultra-sensitive measurement of the interference patterns 
of X-rays passing through the planes of a perfect silicon 
crystal—is still only about one part per million. 

To learn more about the two experiments and their 
chances for success, I visited NBS's sprawling complex in 
Gaithersburg, Md. At the time of my visit Davis was pre- 
paring for a trip to Sevres to compare our national mass 
standard, an artifact called Kilogram 20, to the interna- 
tional kilogram. It would be only the third time in 93 
years—the other two were in 1937 and 1948—that the 
cylinder had made such a journey. 

Securely positioned in a brass container lined with cham- 
ois cloth to prevent scratching, Kilogram 20 would not be 
out of Davis’s sight during the trip, he told me. He would 
carry special international papers to prevent both French 
and U.S. customs agents from opening the container for 
inspection—and contaminating its precious cargo. 


- 


№ 


Once іп Sévres the artifact would be cleaned with ben- 
zene and washed with steam to remove airborne surface 
deposits. Then, over a period of months, it would be com- 
pared (using the most precise single-pan balance in the 
world) with other kilogram artifacts that previously had 
been compared with the international standard. 

When Kilogram 20 was checked in 1948, it was 19 mi- 
crograms shy of the international standard. If the new 


tests indicate that the discrepancy has changed over the 


last 35 years, the variation will be used to correct all mass 
measurements made in the United States. 

The problem with this procedure is its ambiguity. “If 
there's a difference between Kilogram 20 and the interna- 
tional kilogram, we assume the difference is ours," Davis 
said, "but the difference could be some of ours and some 
of theirs. It's not an absolute measurement." 

The two experiments under way at NBS would lead to 
an unambiguous standard because they could be produced 
anywhere in the world by any measurements laboratory 
with the right equipment and know-how. To show me how 
these experiments work, Davis led me from the metrol- 
ogy building through a maze of corridors to the adjoining 
physics building. There I greeted two scientists from the 
Quantum Metrology Group, Albert Henins and Geoffrey 
Greene. (The leader and prime mover ofthe metrology group, 
Richard Deslattes, was absent, havingrecently leftfora year’s 
fellowship in Heidelberg, West Germany.) 

The silicon-crystal experiment was initially performed 
in 1973, according to Henins. “But in 1981 scientists at 


Mass comparator is used by researchers at NBS to cali- 
brate mass standards against one of the two prototype 
international kilograms kept in the U.S. The shiny platinum- 
iridium cylinder on the right side of the turntable is the 
official mass standard for the U.S. Three other kilogram 
weights are being calibrated against the prototype. 


the Physikalische Technische Bundesandstall, the German 
counterpart of NBS, got results that disagreed with ours 
by 1.8 parts per million and claimed an accuracy an order 
of magnitude greater than ours. That means somebody is 
right and somebody is wrong,” he said. 


Counting atoms 


The NBS team is now redoing its experiment to resolve 
the discrepancy. Greene described the basic idea behind 
the experiment: “The two quantities we want to compare 
are the mass of one atom and the kilogram. It’s hard to 
isolate just one atom, so instead we're trying to find the 
mass of a known number of atoms. But how do we get a 
known number of atoms? Our experiment does this by 
counting atoms per unit volume in a perfect crystal.” 

The crystal must be perfect in that it contains no chemi- 
cal impurities or structural defects. The physicists were 
fortunate to find such orderliness ready-made in single- 
crystal silicon used in large-scale integrated circuitry. “It 
would have been far too expensive to develop just for our 
experiment,” Greene said. 

The experiment counts the number of atoms in the sam- 
ple by first determining the spacing between atoms in the 
crystal lattice. This is done by shooting a beam of X-rays 
at a special target made of three slices from the silicon 
crystal. The X-ray interference pattern the beam makes 
as it passes through the three “ears” of the target is deter- 
mined by the spacing of the atoms in the crystal; if the 
third ear is moved while the first two remain stationary, 
the pattern isn't matched until the distance to the next 
lattice of atoms has been traveled. Simultaneously meas- 
uring a beam of laser light as it passes through two glass 
discs (one of which moves with the third ear)—using opti- 
cal rather than X-ray interferometry—gives the distance 
in meters between lattice spacings. From this it is possi- 
ble to calculate the number of atoms in a certain volume. 

However, two other equally difficult experiments must 
also be performed. Because silicon has three isotopes and 
a practical method of separating them is unknown, their 
proportions in the sample used to make the three crystal 
ears must be determined by mass spectrometry. Correc- 
tions can then be made that permit its treatment as a 
single-isotope material. 

Moreover, the precise volume of the sample must be 
determined. Volume is mass divided by density. Mass can 
be measured accurately enough by comparing the sample 
with the present kilogram artifact, but density is consid- 
erably more difficult. In a separate experiment, a machined 
steel sphere of known density and volume is weighed on a 
balance while it is immersed in a fluid; its density in the 
fluid, derived from its mass in the fluid and its volume 
when compared with its density outside the fluid, yields 
the fluid’s density. Then, before the fluid has a chance to 
change, the crystal, having been previously weighed out- 
side the fluid, is placed in it and weighed on the balance. 
Knowing the density of the fluid and the mass of the crys- 
tal inside and outside the fluid gives the density of the 
crystal. 

Now the crystal’s volume—mass divided by density—is 
known. Since the number of atoms per unit volume is also 
known, the total number of atoms in the sample can be 

Continued. 
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Lattice-spacing experiment (top) is part 
of the NBS attempt to redefine the kil- 
ogram in terms of the mass of a sin- 
gle silicon atom. The experiment counts 
the number of atoms per unit volume 
in an ultra-pure single crystal of silicon. 
This is done by measuring the spacing 
between single atoms in the crystal 
lattice, using a technique called X-ray 
interferometry. Researchers shoot a 
beam of X-rays at a target with three 
“ears” of silicon (far right). The third 
ear is mounted on a special translation 
stage that allows it to be moved sub- 
atomic distances (drawing). When it has 
moved the right distance, X-ray inter- 
ference patterns signal that one lattice 
spacing has been traversed. The dis- 
tance is measured by optical interfero- 
meter using a laser as a light source. 


The six other standards 


"Standards are at the foundation of our mea- 
surement system,” said Barry Taylor, chief of 
the electricity division of NBS's Center for 
Basic Standards. "Every measurement made 
in this country somehow comes back to the 
| standards we use, the seven base units of 
the International System." 

The kilogram aside, the six other standards 
of the International System are now based 
on an invariant property of an atom or mole- 
cule or, even more fundamentally, one of the 


constants of nature. That doesn't mean they 
are perfect, however. 
"These are all pedagogical definitions, with 


| no uncertainty," Taylor explained. “The un- 
certainty comes in when you go into the labo- 
ratory to realize them. The accuracy level 
varies tremendously in the International Sys- 
| tem, from parts in one trillion to parts per 
hundred." 

As society evolves scientifically and tech- 
nologically, Taylor says, the demand for pre- 
cise measurements becomes more critical. 
Better measurement systems require improved 
standards. Following are the current defini- 
| tions of the six other base standards, with 
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Taylor's assessments for their improvement. 

e The meter, unit of length: the distance 
traveled by light in a vacuum during '/235, 732.458 
second. “This is a new definition, adopted in 
October 1983, based on the speed of light. 
It's 10 times more accurate than the previous 
definition, a property of the krypton-86 atom." 

e The second, unit of time: the duration 
of 9,192,631,770 periods of the radiation 
corresponding to the transition between the 
two hyperfine levels of the ground state of 
the cesium-133 atom. "Although this is the 
most accurate unit by far, some timekeeping 
applications require even greater accuracy. So 
we're looking at transitions in other atoms that 
are narrower and can therefore be imple- 
mented in different ways." 

e Theampere, unit of electric current: the 
constant current that, if maintained in two 
straight, parallel conductors of infinite length 
and negligible circular cross section and 
placed one meter apart in vacuum, would pro- 
duce between the conductors a force equal 
to 2x10^" newton per meter of length. 
"The definition is staying the same, but we're 
trying to improve its realization by a factor of 
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50 to 100 with the new absolute-ampere 
experiment." 

e The kelvin, unit of thermodynamic tem- 
perature: '/273.16 of the thermodynamic tem- 
perature of the triple point of water. "Nothing 
is really going on to improve that definition. 
People are mostly concerned with scaling it 
from near absolute zero to thousands and 
thousands of degrees." 

e The mole, unit of substance: the amount 
of substance of a system that contains as 
many elementary entities as there are atoms 
in 0.012 kilogram of carbon-12. “That's the 
Avogadro number of carbon atoms, so the re- 
sults of the Avogadro's-constant experiment 
(the single-crystal experiment) might be in- 
cluded in a new definition." 

e The candela, unit of luminous intensity: 
the luminous intensity, in a given direction, 
of a source that emits monochromatic radia- 
tion of frequency 540 x 10!? hertz and that 
has a radiant intensity in that direction of Yeas 
watt per steradian. "We're just concerned with 
realizing that definition, which is the least 
accurate of all the standards but adequate 
for measurement of luminous intensity." 
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Absolute-ampere experiment at NBS 
will define the kilogram in terms of 
the force exerted between two parallel 
wires, one meter apart, conducting a 
current of exactly one ampere. That, 
in turn, entails defining the “absolute 
ampere” with great precision. In the 


photograph Tom Olsen of NBS checks 


the wagon-wheel balance. One scale 
pan of the balance holds a kilogram 
weight; from the other hangs a coil that 
extends down into the magnetic field 
of a superconducting coil (diagram). 
Measurements of the force generated 
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at different positions of the movable 
coil are averaged. The voltage at each 
position is also measured, as well as 
the velocity of the coil in moving from 
one spot to another. These three quan- 
tities together yield the average current, 
which is the absolute ampere. 


calculated. Weighing the sample and dividing by the num- 
ber of atoms gives the mass of a single silicon atom. That 
figure would become the basis of the new kilogram. 

The interferometer is the heart of the experiment. 
Henins explained that X-ray interferometry is an exten- 
sion of the centuries-old technique of optical interferometry. 
Light travels as waves with crests and troughs. If the crests 
of two different waves coincide, they reinforce each other 
and become brighter; if a wave and a trough coincide, they 
cancel each other. Splitting the light from a single source 
into two beams that travel paths of different length then 
recombining the beams produces a specific interference 
pattern. Knowing the wavelength of the light makes it 
possible to measure the difference between the lengths of 
the two paths with extreme precision. 


X-ray picket fence 


The X-ray interferometer (see drawing at left) measures 
distance by absorption rather than interference. The first 
crystal ear splits the radiation from an X-ray source into 
two beams, and the second ear redirects the two beams 
toward each other; they recombine at the third ear, where 
they create a “picket fence” of X-ray intensity. The third 
ear’s atoms act like another picket fence: If it is properly 
aligned with the first two, the X-rays do not encounter 
atoms and pass through undiminished; but if the third 
ear is shifted out of alignment by half a lattice spacing or 
so, the X-rays coincide with atoms and are absorbed by 
them. “It’s like moving a comb past another comb," Henins 
said. “It blinks on and off.” 

To permit this motion the third ear is mounted sepa- 
rately from its mates. The effect is monitored by an X-ray 
detector set up behind the interferometer. This detector 
tells when there has been a movement of one lattice 
spacing, but it doesn’t measure what that distance is. Old- 
fashioned optical interferometry, updated with a laser as 
light source, provides that needed bit of information. 


The laser directs a narrowly tuned beam of light through 
two small glass discs sitting perpendicular to the row of 
ears and close to the third ear. The discs split and recom- 
bine the beam, creating an interference pattern that al- 
lows the distance between the discs to be calculated. The 
experiment is set up so that one of the discs moves along 
with the third ear when it is moved. Thus the optical in- 
terferometer precisely measures the distance between 
atoms in the crystal lattice. 

Moving the third crystal ear and the glass disc together 
at these subatomic distances has turned out to be the 
experiment's major technical problem. "You may not tilt, 
you may not twist," Henins explained, sawing the air with 
his hands for emphasis, “ог the X-ray signal stops blink- 
ing and becomes constant." 

The device that Henins developed for this purpose is 
the translation stage, a single piece of stainless steel 
shaped like a parallelogram and hinged at the corners, 
on which the interferometers are mounted. А property of 
parallelograms makes motion smooth and straight: When 
force is applied to them, the opposite sides stay parallel. 

The sensitivity of the experiment is almost beyond belief, 
Greene told me while he and Henins led me downstairs 
to the physics building's basement. "The building acts as 
a big wind antenna, and rocks and wiggles," Greene said. 
“То decouple the experiment from any building motion, 
the room that houses the experiment is actually under 
the lawn. The experiment is a beautiful microphone and 
a beautiful thermometer as well," he added as we entered 
the antechamber housing the computer and the monitor- 
ing equipment. Henins clapped his hands, and green lines 
danced on an oscilloscope. 

Then we entered the inner sanctum through double 
doors. The experiment rested on a dark cloth covering the 
surface of a massive granite platform, a heat-and-vibration 
damper. To isolate it further, the platform sits on a founda- 


[Continued on page 170] 
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Coming your way: | 


REVOLUTIONARY 


Putting two skinny tires on each wheel is the solution of a Hungarian- 
born engineer for improving wet traction at high speeds. While major tire ~; 
companies are cautious about adopting the concept, at least one is im- 
pressed enough with preliminary results to make tires for further testing. “ 


Innovative dual-tire wheels have а huge center gutter that channels away water and defeats һуйгоріапіп 
Other benefits include reduced wear, better cornering stability, and run-flat capability. 5 
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Dunlop-Michelin run-flat has rim with 
grooves inboard of bead seats (cut- 
away). Drawings show: normal opera- 
tion (1), dropped pressure (2), bead toe 
being forced into groove and locked in 
position so tire stays on without air (3). 
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Ап aerodynamic concept tire by Goodyear is designed to 
lower rolling resistance and increase a car’s fuel efficiency. 


W TIRES — 


By STUART MARSHALL 


the end of the straight and felt rock steady as it en- 
tered the sweeping curve that followed at Goodyear’s 
test circuit at Colmar-Berg, Luxembourg. Accelerating hard 
in second gear, I thought the Opel felt well-balanced as it 
flicked through successive right- and left-hand curves, its 
tires howling. As I slid sideways, powering through a tight 
bend, the test driver beside me said: “Take your foot off the 
gas pedal.” 

I did. Normally that’s enough to cause a car that is being 
steered with engine power to get all crossed up or even to 
spin off the track. But the Opel reacted gently and got right 
back on line. “These tires have better cornering stability, 
especially under throttle liftoff, than our 50-series NCT 
high-performance tire,” said the Goodyear test driver. “We 
think it’s the twin shoulders that do it.” 

Twin shoulders? That's right. The Opel was on eight tires, 
not four. Each wheel had a pair of skinny 125/85R16 tires 
instead of the normal single 195/70VR14. As the car 
cornered, two shoulders on each wheel were biting the 
tarmac. This appears to give the tire—or rather tires—more 
traction under many wet and dry driving conditions. 

The dual-tire wheel is only one of a number of new ideas 
that has the tire industry in a bigger technological fer- 
ment than it has been in for some years. These new devel- 
opments include advanced run-flat tire-wheel systems, 
better high-performance tires, skinny tires that lower roll- 
ing resistance and add significantly to fuel efficiency, and 
an innovative radial-tire concept that its maker claims in- 
creases durability. Some of these are just coming onto the 
market. Others are in the developmental stage and still 
several years from the consumer. I’ve just interviewed man- 
ufacturers and engineers in Europe and the U.S. about these 
developments, and here's what I’ve learned. 


T he three-liter Opel Senator sedan had hit 110 mph at 


Riding on water 


The story of the twin-tire system began over two years 
ago when Jerry Juhan, a Hungarian-born engineer, was 
driving his Lotus Turbo Esprit on a Swiss freeway in pour- 
ing rain. The Lotus felt hard to control. 

Every time Juhan stepped on the accelerator and went 
more than 60 mph, the fat tires hydroplaned and he began 
to lose control. When the first Citroën deux chevaux (a twin- 
cylinder putt-putt of a car with negligible performance) 
overtook him, Juhan felt a bit miffed. When the second 
one went past on a curve, he was humiliated. 

"I would have left them far behind in dry weather, but in 
pouring rain they walked all over me. Their skinny little 
tires were biting through the surface water to the pavement. 
Mine were riding on a film of water," Juhan said. 

That night, he started to think. If an ultra-low-profile 

Continued 
Experimental racing tire from Goodrich may be 
prototype of tomorrow's street tires. It's a radial 
with Fiberglas belts and rayon carcass. 
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tire had а big enough center channel to get the 
water away effectively at high speed, it would look 
i "| | m like two thin tires, side by side. So why not try 
_ d^. fi | just that? 

I * Aw ! | Ап Italian specialist company, Speedline of 
Padua, made special wheels on which Juhan 
mounted eight 125/R15 tires, just like a truck's 
dual tires on non-steering axles. They worked. 
There was no hydroplaning in heavy rain. 

But you can't use SR speed-rated (up to 113 mph) 
tires on a 160-mph Lotus. Juhan got Goodyear's 
research center in Luxembourg to make some VR 
(130-mph-plus) tires in two high-profile (105/80- 
16 and 125/85-16) sizes. He tested them on a vari- 
ety of cars, including Porsches, Opels, and a VW 
Golf GTI. Not only did the twin-tire concept beat 
the hydroplaning bogey, it also seemed to have other 
advantages. 

The two skinny tires, each with a lower mass 
than a single ultra-low-profile tire, seemed to wear 
slower. That would allow softer compounds with 
better grip on wet and snow-covered pavements to 
be used without running into heating or premature- 
wear problems. Lower inflation pressure could be 
used for greater ride comfort. 

Juhan unveiled his twin-tire concept at the 
Frankfurt, West Germany, auto show last fall. It 
created a lot of interest —and skepticism. 

Officially, Goodyear is keeping its distance from 
the twin tire. “We are making tires under con- 
tract for Juhan,” said Joe Kneip, technical man- 
ager of Goodyear's International Tire Technical 
Center. "Naturally we are testing them, as we 
would for any customer." 

But F J. Kovac, Goodyear's vice-president of tire 
technology in Akron, Ohio, says that Juhan, in 
his bid to find a solution for the hydroplaning 
problem, may have stumbled onto something po- 
tentially important. The twin tire's main appeal 
will probably be strongest among high-perfor- 


Continental's ContiTire System is 
a run-flat in which tire seats in- 
ternally upon rim (cutaway, right). 
When tire deflates, car is sup- 
ported over most of tread. 


mance-car makers, especially those active in racing. + 
Porsche and Audi are known to be interested in 

using the twin tires competitively. Mercedes-Benz Y 
has tried the concept, too. 

Run-flats 


Armstrong Tredloc tire has woven 
belts (right) with no cut edges. 
This virtually eliminates belt- 
edge separation, company claims, 
and increases tire's durability. 


Getting rid of the spare tire is a big goal of car 
companies. Most of the tire makers have research 
efforts to produce foolproof run-flat tires that would 
allow getting rid of the heavy fifth tire and wheel. Г 
Two major tire companies, normally at one anoth- 
er's throats in the marketplace, are collaborating 
on one approach. Goodyear and Pirelli learned that 
each was working on an asymmetrical rim that 
would prevent a standard tire from rolling off 
after deflation. They collaborated in developing 
the rim and promoting it among car makers. 

The idea is simple. All wheels have a well in 
the center for fitting a tire with nonextending steel 
wire beads. When a tire deflates, the walls collapse. 
This makes the bead rotate slightly so that it slips 
usc over the hump inboard ofthe bead seat. The result: 

ON € The bead falls into the well, and the wheel rim 
hits the pavement, usually causing loss of control. 

The Goodyear-Pirelli invention makes the safety 


[Continued on page 162] 


E чм, | - "- m s e" Uniroyal's run-flat Unitrac system has tire bonded 
ы ~ uiu ^ to rim and sticky sealant inside to seal punctures. 
Run-flat capability: 50 miles at 50 mph. 
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Build 
your o 
ultralight? 


—tips from an expert 


The recent emergence of ultralight aircraft has brought the 
dream of flying within reach of us all. But with more than 
60 makes and models on the market, many of them sold as 
kits, how do you choose one that’s right for you? The author, 
an aeronautical engineer and longtime private pilot, shares 
his experiences in buying and building a kit ultralight. He 
also rounds up an array of ultralight accessories. 

wrapped cardboard sheets holding 


thousands of nuts, bolts, fittings, 
tubes, and cables—my skepticism had 


By MICHAEL A. MARKOWSKI 


hen the three cartons and 
Ws tube were delivered to 

my doorstep, it was difficult 
to believe that a real flying machine 
could be born of those containers. An 
hour and a million foam peanuts later 
—with the floor of my family room 
strewn with a snowmobile-type en- 
gine, a bag full of pre-sewn Dacron 
sailcloth, and a dozen or so shrink- 
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scarcely abated. 

Yet after 50 hours of assembly time, 
a gleaming, colorful Eipper Quicksil- 
ver MXL ultralight airplane sat ready, 
staked against the wind, in my back- 
yard. Ever since—after a thorough 
checkout of the craft and full flight 
training for the pilot—the sky has 
belonged to me. 
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As an aeronautical engineer specializ- 
ing in low-speed aerodynamics, Mi- 
chael A. Markowski has worked for 
two aircraft companies, Douglas and 
Sikorsky. But his true love has always 
been light aviation. He helped intro- 
duce hang gliding in the eastern re- 
gions of the US. Since 1971, he has 
built and flown ultralights of his own 
design; run a flight school; taught 
ultralight-flight theory at MIT; and 
written six books about sport aviation. 


If you're like me, you have always 
dreamed of owning your own airplane. 
With the evolution of inexpensive ul- 
tralights over the last decade, the 
dream is finally attainable. But with 
more than 60 makes and models that 
vary widely in design and degrees of 
preassembly, how do you decide what 
kind of ultralight to buy and in what 
form to buy it? To help you find the 
answers, ll review the possible 

Continued 
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Eipper’s Quicksilver MXL is a cable- monoplane; it flies 50 ог тоге mileson in U.S. Ultranautics hangar (below), 


braced, conventional-layout, pusher а tank of gas. Author stores his craft using special dolly to roll it in and out. 


104 | POPULAR SCIENCE 


choices, offer some guidelines to con- 
sider when shopping, and relate some 
of my experiences in building an ul- 
tralight from a kit. 


A wide variety 


Ultralight designs vary in method 
of control, wing configuration, pro- 
peller position, structural design, 
and engine type. Look briefly at the 
variables. 

Controls. Ultralights evolved from 
hang gliders, which are steered by the 
shifting of the pilot’s weight. Although 
a few ultralights still use this control 
method, the majority are aerodynami- 
cally controlled by a rudder or rudders, 
elevator, and either spoilers or aile- 
rons operated from a standard three- 
axis joy stick. 

Configuration. There are three basic 
configurations: canard (small wing in 
front, main wing in rear); flying wing 
(no horizontal tail); and conventional 
(main wing in front, horizontal and 
vertical tails in rear). Although ca- 
nards offer stall resistance (the front 
wing lowers at low speeds, allowing 
the main wing to maintain lift), and 
flying wings are the most efficient 


| Touring the ultralight aftermarket 


As young as the industry is, there is already 
a raft of add-ons available to enhance the op- 
eration and maintenance of ultralight aircraft. 
Here are brief reports on some of the acces- 
sories | used during this project: 

My Quicksilver kit came with a disc-in-tube 
airspeed indicator (ASI). You can fly with this 
simple but effective instrumentation, but for 
greater safety and flying precision | recom- 
mend these additional devices: tachometer, 
cylinder-head-temperature sensor, altimeter, 
and compass. There are a couple of nicely 
built, self-contained instrument panels on the 
market. | mounted a package made by Orbit 
Ultralight Instruments (Minot International 
Airport, Minot, N.D. 58701; $599). 

Mornings and evenings are typically the best 
times for flying ultralights, when the air is 
stable and calm. If you pian to fly at dawn or 
dusk, however, you'll need a strobe light to 
be legal. | installed one from Light Flight 
(20032 Sixteen School Rd., Wellsville, Ohio 
43968) on top of the king post, with its power 
pack secured beiow the seat. Price of the 
strobe: $136. 

For a really spiffy look and greater aerody- 
| namic efficiency, | installed fairings (shells 

around the pilot cage) from Air Flow Designs 
| (Box 1036, Auburn, Wash. 98002). The fair- 
ings add a few pounds, but they protect the 
pilot from wind, runway dew, and stones 
kicked up by the nosewheel. They also im- 
proved my craft's glide ratio (the distance an 
airplane travels forward divided by the dis- 
tance it descends with the engine off) from 
eight to nine. Price: $350. 

Always wear a helmet. | tried several and 
found the open-face types more to my liking. 
Full-coverage types give more protection but 
at the expense of vision and comfort. For nor- 


and responsive form (they're also 
more difficult to fly), the conventional 
configuration remains the most com- 
mon layout. 

Propeller placement. The aircraft is 
a tractor if its prop is in front of the 
engine, a pusher if it is located behind. 
Most ultralights are pushers, though 
some conventional-type craft are trac- 
tors. Pushers eliminate any view ob- 
struction and prop blast for the pilot; 
tractors balance the aircraft so that 
the pilot's weight does not affect its 
center of gravity. 

Construction. The wings and tail 
section of an ultralight can be cable- 
braced, strut-braced, or cantilevered. 
Most ultralights use cable bracing: 
The flight surfaces are held firm to a 
pyramid-shape pilot cage by cables at- 
tached to the bottom of the pyramid 
and to the top of a king post (mast) 
that rises above the wing. Strut- 
braced ultralights are more stream- 
lined. The wing is connected to the 
pilot-carrying fuselage by a tube or 
tubes; because there are fewer struts 
than there are cables in cable-braced 
craft, the construction of a strut- 
braced wing is heavier. Cantilevered 


mal flying, | used the Pro-Lite helmet from 
Gen-Tex (2824 Metropolitan PI., Pomona, 
Calif. 91767; $98), which is light and com- 
fortable yet cuts noise by 32 decibels. For 
camera work and flight training, | used Ultra- 
Com's two-way FM radio-heimet (Eastern Air- 
craft Engineering, Inc., Box 343, Clinton, 
Conn. 06413; $1,078). 

To monitor field conditions, | used a cali- 
brated windsock from Carolina Ultralights 
(Rte. 4, Box 355, Boone, N.C. 28607; $25). 
It's designed specifically for ultralight use and 
will indicate winds up to 15 mph—at which 
point it's time to pack up and go home. | 
also tried an anemometer from Buckeye Air- 
craft (Box 1481, Piqua, Ohio 45356; $80). 
This sensitive instrument is ideal for mount- 
ing on top of a hangar, with its meter inside 
for monitoring. 

To make refueling a reasonable task, you'll 
need a pump. The pump-tank from Ultralight 
Pump/Tank Co. (Rte. 1, Box 476, Bradyville, 
Tenn. 37026; $49) holds 15 gallons. You 
simply pump it up, and air pressure does 
the rest. 

Pacific Flight Engineering's AV-2 oil (561- 
B Brunken Ave., Salinas, Calif. 93901) is 
especially formulated for aviation use. The 
Quicksilver's Rotax engine uses a 50-to-one 
mix. So far, it has run clean and cool. 

For protecting ultralights from the elements, 
AP-303 cleaner and protectant (APS Products, 
Redding Municipal Airport, Redding, Calif. 
96002; $20 for two quarts) is highly recom- 
mended. The company suggests applying it 
to the fabric surfaces annually if the craft is 
kept hangared, quarterly if it's often left 
outdoors. 

Another way to protect an ultralight's fab- 
ric is with snap-on covers. | tried wing and 


wings have no external bracing, so 
they must be stronger still. They offer 
the most streamlining and fly on the 
least power. 

Engines. Almost all ultralights 
employ two-stroke engines. The most 
popular type is the fan-cooled, twin- 
cylinder, in-line snowmobile engine. 
These are readily available and rela- 
tively inexpensive, and they produce 
sufficient power (30 to 35 horsepower) 
for most designs. Other engine types 
are industrial or drone engines and 
specially designed opposed-twin-cy!- 
inder engines. 

Ultralights can be purchased in al- 
most as many different forms as there 
are varieties of designs. Extremely 
skilled craftsmen with access to a ma- 
chine shop and the proper materials 
and hardware might consider build- 
ing an ultralight from plans or from 
basic materials or construction kits. 

The rest of us should stick to com- 
plete factory-builts or bolt-together 
assembly kits. I recommend the latter, 
not only because these simple kits save 
money but because they allow you to 
become familiar with the machine's 

Continued 


tail covers made by F. H. Industries (Peters- 
burg, Ky. 41080; $195). Cut to the outline | 
of the wing and tail, they offer good protec- 
tion from sunlight but not from wind. | 

The best way to store an ultralight is com- 
pletely assembled in a hangar. U.S. Ultra- 
nautics’ hangar (Box 148, Plato Center, Ill. 
60170; $1,995) is a steel structure that bolts 
together. А special dolly allows the ultralight | 
to be wheeled in and out by one person. 

Whenever an ultralight is left out in the open 
unattended, it must be tied down. | used tie- 
downs from Hawkinson Air Supply (519 N. 
Montana, Miles City, Mont. 59301; $19 for 
a set of three) at each outboard leading-edge 
flying wire and at the nose. With the ultralight 
pointed into the wind, tie-downs will keep it 
secured in winds up to 15 mph. 

Not all accessories are hardware. Probably 
the most important of all is insurance. А 
$500,000 liability policy costs $635 from 
Lightwing Insurance (Box 16, Westerville, 
Ohio 43081). Lightwing also offers airframe 
insurance. 

To keep well informed about this exciting 
and fast-changing sport, you can read the 
ultralight books and magazines. There are at 
least six magazines devoted to uitralights, and 
Ultralight Publications (Box 234, Hummels- 
town, Pa. 17036) publishes books and train- 
ing manuals. 

Last but certainly not least is a parachute. 
Most now in use attach to the airframe and 
are worn in the pilot's lap to be thrown out in 
case of a midair mishap. These are generally 
effective above 500 feet. Ballistically deployed 
parachutes [PS, Feb.] such as Ballistic Re- 
covery Systems’ $895 chute (2277 W. County 
Rd. C, St. Paul, Minn. 55113) can bring a 
craft down safely from around 200 feet. 


MAY 1984 | 105 


47 ++ 


Quicksilver parts are packaged оп 
shrink-wrapped panels; panel (1) holds 
channels, saddles, and tangs. Reduc- 
tion drive (2) gears down engine shaft 
for slower propeller speed. Completed 
pilot cage, landing gear, and engine 
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assembly (3) is ready to receive wings 


and tail. Detail of tubes and cables (4) 
shows crucial attachment point. Entire 
tail assembly (5) can be removed. Ribs 
in wings (6) are inserted through holes 
heat-cut in lower surface. 


structure and workings—knowledge 
that will help you when you're up 
in the air and when the craft needs 
maintenance. Assembly kits typically 
have all welding completed and all 
components finished. Drilling, cut- 
ting, and bending is done at the fac- 
tory. Only hand tools are required for 
assembly. 

Make sure, however, that the assem- 
bly kit you buy is well packaged and 
organized. Ask to see a kit at your 
local dealership. It should have a com- 
plete and thorough assembly manual 
with drawings for all parts. Sequen- 
tial photos should be included to show 
the major subassemblies. All the parts 
should be labeled and organized in a 
logical manner. 


Buy smart 


As important as the craft itself and 
the way it is sold is the company that 
makes it. When you buy an ultralight, 
you will be relying on its manufac- 
turer and dealer network for support, 
service, and training—so investigate 
carefully. I recommend against buy- 
ing through the mail. Though some 
of the ultralights sold by mail order 
are good designs, others are not. Buy- 
ing your craft through a reputable 
ultralight dealer should give you ac- 
cess to a qualified staff of mechanics 
and flight instructors. 

As in any hot new business, the 
ultralight industry is highly competi- 
tive and quite volatile. Over the years, 
many companies and designs have 
come and gone. I recommend buying 
only from manufacturers that have 
been around for a while and that have 
a reputation for making quality prod- 
ucts. Be especially suspect of copycat 
designs. A manufacturer who copies 
probably won't be knowledgeable 
enough to conduct the research and 
development necessary to stay in bus- 
iness. If you buy his copy, you may 
have a dinosaur on your hands. (See 
the comparison table for specifications 
of 12 selected ultralight models.) 

To find out what it's like to build 
an ultralight from a kit I went to one 
of the oldest names in the business 
—KEipper Aircraft. Starting in 1972 as 
the original Quicksilver hang glider, 
the Eipper design has evolved into 
today's most popular ultralight. While 
it does not have the most streamlined 
design, I opted for a Quicksilver MXL 
because it is a proven product from an 
established manufacturer. 

Ав I mentioned, the kit arrived 
neatly packed with all parts shrink- 
wrapped on preprinted cardboard. 
First I read through the assembly and 
owner's manuals. According to Eipper 
the kit should take 40 hours to as- 
semble, but Га already decided not to 
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PS comparison table: a dozen ultralights 


Manufacturer Model Configuration 
CGS Aviation, dee. (. HawkB Enclosed pusher, 
1305 Lloyd Rd 3 | conventional | 
Wickliffe OH 44092 monoplane 
Cloud Dancer Aeroplane “Jenny Open-cockpit 
Works, Inc. tractor, scale- 
Box 14202 replica biplane 
Columbus OH 43214 
Eipper Aircraft, Inc. — ^ Quicksilver MX Open-air — 
26531 Ynez Rd. аа conventional 
Temecula CA 92390 se | pusher 
| . — Quicksilver MXL Open-air. 
(cM C CAM TUA - conventional E 

et ee EE cu, PRE | 
Goldwing. Ltd. Goldwing UL Open-cockpit 
Box 1123 canard 
Jackson CA 95642 
Kolb Co. - Uitrastar Open-air 
R.D.3,Box38 peret ird conventional - 
Phoenixville PA 19460. pusher 


Drifter 


Maxait Sports, Inc. Open-air 

32 Water St. conventional 
Glen Rock РА 17327 pusher 
Mitchell Aircraft Corp. Silver Eagle _ Flyingwing — 
19005. Newcomb e Gites Mesi 
Porterville CA 93257 | " 
Pioneer Int. Aircraft Inc. — FlightStar Open-air 
Pioneer Industrial Park conventional 
Manchester CT Q6040 tractor 
Robertson Aircraft Corp, B1- RD Е Open-air 
Snohomish. County Airport — NUES conventional . 
Everett WA 98204 is tractor . 


Hiperflight 


Sorrell Aviation, Inc. 

16525 Tilley Rd. S. biplane 
Tenino WA 98589 

Ultratlight Sales, Ltd. — Lazar —— Open-air _ 
Вох 370 . ысу ыс о ш conventional - 
Port Colborne, Ont. tractor 
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try to beat the clock. I intended to pro- 
ceed at a leisurely pace and savor 
every minute of it. 

The first task was to gather the 
tools needed to assemble the craft. 
Most I already had in my tool kit, but 
I also needed a pop-rivet gun, hot 
knife, and scratch awl. A torque 
wrench is optional but nice to have 
for engine maintenance. À grease 
gun with a Zerk fitting is necessary 
to give periodic lubes to the drive-train 
bearings. 


Putting it together 


I started with the rudder, which was 
light and easy to work with yet intro- 
duced me to the techniques of bolting 
parts together, attaching cables, and 
stretching the fabric surfaces that are 
used throughout the project. 

I learned to tighten bolts that pass 
through tubes until the tube flattens 
slightly, then back off the nut a tad. 
At least two threads should extend 
past the nut (washers are added to 
prevent nuts from bottoming out be- 
fore producing a snug fit). With wing 
nuts, I inserted a safety ring through 
the holes in the tip of the bolt thread 
to prevent the nut from rotating off. I 
also applied Loctite to all bolts with 
threaded fittings. 


Cable-braced Rudder, elevator, 


Enclosed tractor, Cable-and- 


Landing 
Construction Controls gear Engine 
Strut-braced Rudder, elevator, Tricycle In-line, twin- 
| йш ас | cylinder 
| snowmobile 
Сара Puck от Taildragger In-line, twin- 
strul-braced spoilers cylinder 
snowmobile 
- Cable-braced Rudder, elevator, Tricycle In-line, twin- 
eae Spoilers cylinder 
a — snowmobile 
.— -Qable-braced Rudder, elevator, Tricycle ^ — In-line, twin- 
uU on spoilers or - cylinder — 
Mc с RON а snowmobile 
Cantilevered Tip rudders, Tricycle in-line, twin- 
elevator, ailerons cylinder 
snowmobile 


In-line, twin- 


Rudder, elevator, Taildragger 
ailerons | cylinder 
snowmobile 


Taildragger 


In-line, twin- 
ailerons cylinder 
snowmobile 
-Cantilevered Tiprudders, Tricycle Single- 
Stabilators | cylinder 
| : | snowmobile 
Strut-braced Rudder, elevator, Tricycle In-line, twin- 
ailerons cylinder 
snowmobile 
Cable-braced Rudder, elevator,  Taidragger In-line, twin- 
| х es cylinder 


snowmobile 


Rudder, elevator, Taildragger Single- 
strut-braced ailerons cylinder 
snowmobile 
— Strut-braced Ruddervators, Tricycle Two single- 
zr  ailerons Cylinder 
industrial 
types 


Because the structure is held to- 
gether by cables, I took special pains 
to ensure that they were not twisted 
and that the formable sleeves that 
join cable ends together (called nico 
swages) were properly crimped. The 
swage is critical to the development 
of full cable strength. А tool called a 
nico-swage gauge is used to ensure 
that the swage 15 good. All swages 
were correctly crimped in my kit. 

To stretch the pre-sewn fabric sur- 
faces of the rudder and tail, I bent the 
center part of the leading-edge tubes 
about ' inch by forming them over а 
spare auto tire. Then when the fabric 
was slipped on, the bend exerted a con- 
tinuous pull to keep the material taut. 
I used a different technique with the 
wing fabric, threading a small rope 
through the inboard grommets and 
pulling the fabric wrinkle-free. 

Assembling the wing required a 
large, clean surface. First I laid down 
the fabric envelopes for each panel, 
then installed the leading- and trail- 
ing-edge spars, cross tubes, and ribs. 
I then attached the assemblies to the 
wing center and root tube, which were 
C-clamped to a sawhorse. 

After completing the flight surfaces 
I assembled the pilot cage. The nylon 
bushings for the control-stick assem- 
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Assembly 


How sold Kittype — time(hrs.) Flying skill Price ($) 
Dealers Construction 100 Advanced 6,345 
Dealers Construction | 125 "Advanced 6,500 
Dealers  Bolttogether 40 Веріппегіо 4,950 

poco eM ' meu. = ee 
Dealers  Bolt-together — 40 — intermediate! ` 5,695 

| |. feadvanced = Uc 
Dealers Factory-built er | Advanced 7,595 


Bolt-together 45 Intermediate - 5.500 


Factory-direct 

and dealers 

Dealers Factory-built na. Advanced _ 5,995 

Dealers Bolt-together 30 intermediate 7,495 
to advanced 

Dealers _ Bolt-together 50 —_ Beginnerto | 


intermediate ES Sum 
6,500 


| 150 Advanced 


Factory-direct Construction 
- Factory-direct Construction 100 Advanced 5,400 
and dealers 3 ; is FAS ERE he UR 


bly had to be bored out using a brake- 
cylinder hone and a hand-held power 
drill to achieve a smooth, not sloppy, 
stick motion. 

Assembling the engine only re- 
quired bolting on the fuel system, 
exhaust manifold, drive shaft, and 
engine mounts. I needed a helper to 
hang the engine, being careful that 
the reduction-drive pulleys lined up 
vertically so the belts ran true. I then 
checked the belts' tension with a spe- 
cial tool provided for that purpose. 

Before long, my collection of parts 
began to look like an airplane. For the 
final assembly I had two helpers hold 
the wings while I attached the upper 
rigging to the king post and pinned it 
in place on the root tube. I then rigged 
the lower cables to the cage, added the 
rudder and elevator in similar fashion, 
and rotated the threaded, telescoping 
king post to tighten all the cables. 

After my Quicksilver was fully as- 
sembled, the next step was to break 
in the engine according to a factory- 
designed schedule of rpm and time. 
This is done on the ground, with the 
craft tied to a large stake. The initial 
break-in takes about 75 minutes. After 
the engine cooled I retorqued the en- 
gines head bolts, snugged down the 
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Glue-gun shoot-out 


Glue guns excel at a variety of home, shop, and automotive applications because of 
their speed and ease of use. Now a slick new breed is hitting the hardware shelves, 
and more are on the way. New features make the guns more useful and easier to 


handle. Post-nozzle drip and hot flashes have been pretty well cured. 


\ Glue. Matic 3000 
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By MACK PHILIPS 
Photos by the author 


É ou can pay for one of these glue 
guns just fixing things on a 
Saturday afternoon,” the en- 
thusiastic clerk at the home center 
told me as I picked up a sleek-looking 
model and checked its handling. 

Even more enthusiastic was some 
of the copy on the packing cartons. 
The German-made Steinel gun's box, 
for example, boldly proclaimed, “It 
glues simply everything.” 

My recollection of the glue guns of 
a few years ago was of handles that 
got uncomfortably hot and of hot glue 
leaking out of the nozzle when I didn't 
want it to—usually onto something I 
didnt want glued. And I seem to re- 
member not being able to glue big 
things because my gun wouldn't melt 
glue fast enough. 

After collecting and trying the lat- 
est glue guns, I can tell you that those 
problems have been pretty much solved. 
And although you may be able to 
make a case for paying off a glue gun 
in one Saturday of repairs, it makes 
more sense to think of it as a tool you 
can use every day. Indeed, the new 
guns are so convenient and so inex- 
pensive that they should be considered 
basic home and workshop tools. 

Do not expect a glue gun to glue 
"simply everything," however. (Perhaps 
that claim gained some meaning in 
translation from the German.) But it 
can make quick work of many tasks. 
And for jobs that require instant hold- 
ing, where clamping isn't possible and 
cyanoacrylate (instant glue) won't 
work, the glue gun may be the only 
way to glue. 

Originally, the hot-melt adhesives 
that glue guns dispense were devel- 
oped to hold together the soles of 
shoes. They are petroleum-derived 
thermoplastic polymers that become 
fluid when heated. They have particu- 
lar characteristics. They set up—that 
is, freeze— very quickly. That's ideal 
for some applications but disastrous 
for others. (You wouldn't use a hot- 
melt to make fine furniture, for exam- 
ple.) Hot-melts are also viscous. That 
can be great for sealing and gap filling, 
but you wouldn't use one to mend a 
delicate vase. Hot-melts cannot toler- 
ate high temperatures, so they're not 

Continued 


Good-looking new breed of glue guns 
is on target (left). Clockwise from 12 
o'clock: Steinel Glue-Matic 3000, Parker 
GR-66, Thermogrip 208, Swingline 96630, 
Dremel Pro Bonder 810, Steinel Gluefix 
2000, Sears Craftsman 9-80508, Thermo- 
grip 206, Bostik (Thermogrip) 203. 
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DREMEL 


Three hot-melt adhesives (from left) are 
rubbery white sealer-caulk, neutral- 
amber all-purpose glue, and clear (for 
jobs where color would be undesirable). 
The !5-in.-dia. sticks come in two- , 
four- , and eight-in. lengths. Two-in. 
sticks make thumb-feed guns easiest to 
handle; four- and eight-in. sticks work 
well in trigger-feed guns, particularly 
when you're using a lot of glue. Two-in. 
sticks are more economical if you often 
change from one glue type to another. 


Trigger-feed guns (rear) cost half again 
as much as thumb feeders but are eas- 
ier to use and give more-precise con- 
trol. Both types offer similar capacity. 
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some guns lacking іп melt capacity, 
but all performed well in this respect. 
Photo shows typical 15-sec. output. 


How quickly guns can extrude glue de- 
termines how large a project they can 
handle. The author expected to find 
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GLUE STICK GRIPPER 
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FEED MECHANISM 


Inside a glue gun: Adhesive stick is 
gripped and guided through feed tube 
into jacketed melt chamber. Liquid glue 
is forced through check valve and out 


FEED TUBE 


MELT CHAMBER NOZZLE 


nozzle. Check valve, a spring-loaded 
ball behind the nozzle, shuts off flow 
when feeding stops. This is a preview 
drawing of a Parker trigger-feed gun. 


PS ipe. in em how the new hot-melt glue guns compare 


| Warranty | Approx. | 
siis Model ener NM | Price ($) (yrs.) wt. (oz.)| C i 


Comments, special features 


паш eet -AC-DC [шшс т |. ae i Mp i frs REM li | ben cias = 5 
| 40 100—240 30 1 12 [includes four glue sticks; hypo 
| АС dermic-extension and YVs-inch | 

spreader nozzles available 
| 100: 240 
| AC 
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тб. + -|Comes in plastic pouch _ 


fe OT papa ah a eng E " Быт з 
Т Алт ИР каа OPEL Frm e n un 3 


1 STA 


e 96630 | Thumb | 120 
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* Not specified 


suppliers’ addresses: Bostik Consumer Div., Emhart Corp., Box 3716, Reading РА 19605 (Thermogrip); Dremel, Div. of 
Emerson Electric Co., 4915 21st St., Racine WI 53406; Parker Mfg. Co., Вох 644, Worcester МА 01613; Sears Roebuck & 


Co., Sears Tower, Chicago IL 60684 (Craftsman); Swingline, Inc., 32-00 Skillman Ave., 


Long Island City NY 11101; True 


Value Hardware, Cotter & Co., Chicago IL 60614 (Master Mechanic); Woodcraft Supply, Box 4000, Woburn MA 01888 
(Steinel); The Woodworkers' Store, 21801 Industrial Blvd., Ragers MN 55374 (Steinel) 
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dishwasher-proof. Nor are they high- 
strength adhesives. On the other hand, 
there is hardly any shrinkage when 
the hot-melts cool. And they are resil- 
ient, odorless, electrically insulative, 
waterproof, and resistant to many 
chemicals. 


Performance? About a draw 


As the glue-gun suppliers lay their 
cards on the table, it is obvious that 
no one gun is very far behind the oth- 
ers in performance or technology. All 
the new guns have check valves in the 
nozzles that effectively stop the flow 
of glue when you stop feeding the glue 
stick. And they all have solid-state 
thermostats that do an excellent job 
of maintaining melt temperature. This 
control also contributes to keeping the 
guns acceptably cool to handle. 

The heart of the heat control is a 
reliable, long-life positive temperature 
coefficient thermistor, or PTC. A ther- 
mistor is a heat-sensitive, variable- 
resistance device. As the temperature 
of the heating element increases, the 
thermistor limits current, closely main- 
taining the desired melt temperature 
in the gun. 

The new guns generally heat faster 
than older ones. Depending on the 
gun, I found that it takes from three 
to five minutes from a cold start to 
reach operating temperature—about 
340 to 380 degrees E. Even though the 
new guns are better insulated and 
their handles stay reasonably cool, the 
housings can get pretty warm. The 
nozzles get very hot—hot enough, for 
example, that Craftsman puts a “hot 
surface” warning label on its trigger 
gun. Steinel’s trigger gun has a rub- 
ber cover on the nozzle to help pro- 
tect against accidental contact. (You 
must also avoid touching the hot glue.) 
The rubber in the feed tubes of the 
new guns is formulated to last longer. 
The housings are attractively styled 
and are designed to be comfortable. 


But they’re not all alike 


Every one of the glue guns I tried 
worked just fine. But there are fea- 
tures and strong points that may 
make one model a better choice than 
another for you. The table (left) sums 
them up. The black thumb-feed guns 
sold by Thermogrip, Craftsman, and 
Master Mechanic are essentially iden- 
tical. Similarly, the trigger-feed guns 
sold by Parker, Craftsman, and Dremel 
are, with some minor differences, the 
same. These models have neatly engi- 
neered feeding systems that automati- 
cally control the force applied to the 
adhesive stick. 

Thermogrip's new blue-and-orange 
guns certainly deserve mention from 
a styling standpoint. They are com- 


What сап you do with glue-gun glue? 


Hot-melt adhesives work best on porous 
materials. They can be used in place of 
staples, nails, tapes, and other glues but 


| should not be used to replace structural fas- 
| teners where heavy loads are involved. Nor 


should they be used where temperatures ex- 
ceed 140 degrees F. 

Instructions on glue-gun packages suggest 
a host of uses: sealing cartons, making cus- 
tom cartons, repairing books, repairing shoes 
and boots, gluing down loose tiles and car- 
peting, fixing toys, regluing chair rungs and 
upholstery, gluing craft projects, and making 
picture frames without clamps. 

Here are some of my favorite applications: 
On the car, | reglued the acoustical material 
under the hood, fastened down the trunk mat, 
sealed the empty holes in the fire wall, and 
reattached weatherstripping. Around the 
house, | fixed an awning seam, resealed the 
rain gutters, and fastened a window-screen 
patch. | installed ceiling molding atop wood 
paneling without nails by applying glue to 
the paneling and pushing the molding in 
place. Then | did the same thing on the floor 
with quarter-round. 

I'm finding a glue gun very handy in the 
shop. | "tack" parts in place for fitting and 
for holding while drilling screw holes. Hot- 
melt fills voids in work, and a few drops hold 
scrap backing strips so drills and saws don't 
splinter fussy work. Did you ever want to lo- 
cate a trammel center without defacing the 


| workpiece? Just put a dab of clear hot-melt 


in the center to hold the trammel point, and 


| peel it off later. The table at right shows what 


kind of bonds you can expect with the hot- 
melts available to consumers. 


fortable to hold and convenient to use. 

The new Swingline gun that I tested 
was a prototype unit. Production guns 
will have a rubber accordion tube 
where the thumb presses the glue into 
the gun. For a small, inexpensive gun, 
this one is a good performer. It has 
good melt capacity and excellent glue 
shut-off, and the grip stays cool. 

АП of the glue guns are so light that 
balance is not a problem. But you'll 
want to choose one that fits your hand 
comfortably. I found that the longer 
guns—ranging from about four to 7% 
inches long—are easier to aim. And 
the longer length will give you more 
reach in narrow spaces. 

If the idea of dispensing hot-melt 
glue in wider or larger beads appeals 
to you, note which guns offer acces- 
sory nozzles. By the way, never attempt 
to change nozzles on a hot gun with 
your bare hands. Follow instructions. 


All but two of the guns have а wire | 


bail on which to rest the device in a 
nose-down, upright position, like a 


bird searching for worms. This keeps | 


the heat away from the resting sur- 
face while keeping a head of hot adhe- 
sive right against the nozzle check 
valve, ready to go. The bails have two- 


Key t to abbreviations: M. modest sien 


position detents: Tilt forward to rest 
the gun, and tilt back to use it. If you 
dont tilt the bail back, it can inter- 
fere with the work. Sometimes, mov- 
ing the power cord around can tip a 
gun off its perch. The Swingline has 
a built-in rest; the Thermogrip 203 
must lie on its side. 

The glue guns all have sufficient 
melt capacity for normal work. But if 
you're not careful, you can get too 
eager and try to work a gun either 
before it is fully heated or faster than 
it can melt glue. You can force a 
thumb-feed gun to the point of buck- 


Concrete | 
| Ко 


Я Pp poor x adhesion: S, mee E joint T material tears before joint; vs. very "em 
joint. White side of table gives joint deri of white sealer-caulk hot-melt adhesive; shaded side gives joint strength with 
general- purpose neutral-amber glue. 


ling an extending glue stick. This is 
unsafe. And you could be dispensing 
glue that is not as hot as it should be 
to work properly. You will quickly be 
able to feel how much pressure to use, 
however. Trigger-feed guns, because of 
the way the feed mechanisms are 
designed, tend to limit the pressure 
you can put on the stick going through 
the heating chamber, but a certain 
amount of acquired “feel” is also nec- 
essary. This may be frustrating if 
you're a slam-banger. My advice: Give 
the gun its own way, and it will work 
just fine. 


Glue-gun how-to: Be quick on the draw 


Technique is all important when using hot- 
melt adhesives. First, all parts must be clean. 
Roughing up smooth surfaces can improve the 
bond. Because the glues set so quickly (you 
have about 15 to 20 seconds to get the parts 
together), you must plan the job before you 
start applying glue. Know what goes where. 
Position the parts so there will be no lost 
motion. Hot-melt glues generally set up 
enough in 20 to 30 seconds to hold parts 
without further hand pressure; they're fully 
set in about 60 seconds and are stressable 
in about two minutes. 


It may be difficult to bond large surfaces 


because the adhesives may harden before the | 


required amount is extruded. Make the best 
of this by making sure the gun is up to tem- 
perature and that the loading tube is full. 


Working time can be extended by puddling | 


the glue in large drops rather than drawing it 


out in slender beads, and by heating (to | 


slightly above room temperature) the materi- 
als to be bonded. This is particularly impor- 
tant when gluing metal; cold metal can chill 
the hot adhesive quickly. Heating the surfaces 
can also increase bonding strength. 
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products/technology 


<> 
Antitank chopper 


An infrared laser and other 
high-tech hardware help the 
Army’s jet-powered AH-64A 
helicopter seek out and de- 
stroy armored vehicles with 
up to 16 Hellfire missiles. 
The highly maneuverable 
$7.8 million Apache is made 
by Hughes Helicopters. For- 
ward speed is up to 230 mph. 


Lettering aid 


Need professional-looking 
headlines or signs? Letra- 
Graphix, a lettering aid, 
simplifies using rub-on char- 
acters, says the maker. A pad 
holds your paper or trans- 
parency; an alignment bar 
positions letters. $79.95. Es- 
selte Letraset, 40 Eisenhower 
Dr., Paramus, N.J. 07652. 


Plane cushion 


If attacks damage runways, 
the Air Force could use an 
air-cushion transporter to 
move craft to intact runways. 
The platform, a joint U.S.- 
Canadian project, has been 
tested with half its eventual 
60,000-Ib. load. It's powered 
by engines derived from the 
Pratt & Whitney PT-6. 
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Flip-Top golf 


Trolee is a combination golf 
cart-bag with a lockable flip- 
top lid for nasty weather. 
The carts, in 10- and 14-club 
sizes, have fold-away wheels 
for storage. Compartments 
hold beverages or clothing. 
An umbrella is included. 
Trends Ltd., 46 High St., Soli- 
hull, W. Midlands, England. 


<> 


Water distiller 


A plastic distiller filters bac- 
teria, viruses, solids, and 
chemicals from 10 gallons of 
water daily, claims Chemi- 
lizer Products Inc. (12745 
49th St. N., Clearwater, Fla. 
33520). You attach the $349 
filter, made of Union Car- 
bide’s Udel polysulfone plas- 
tic, to a faucet or water line. 


1, = 


Turboprop canard г, 


A scale version—85 percent 
of size—of Beech Aircraft's 
Starship 1 was shown recent- 
ly in Texas. The full-size twin- 
turboprop aircraft, similar 
in appearance to the OMAC 
1 [PS cover, Dec. '83], will 
carry eight to 10 passengers. 
It's slated for certification 
and production next year. 


Light plastic 


А new plastic brightens LCD 
readouts as ambient light 
increases. Fluorescent color- 
ants in the plastic absorb 
light, converting it to a dif- 
ferent wavelength. Plastic 
sheets, made by Bayer AG 
(Leverkusen, W. Germany), 
also boost efficiency of solar 
cells attached to sheet edges. 


Flip-lock clamp 


Cut Stranglehold clamps to 
length—from nine-, 12-, or 
60-in. sizes—to fit any band- 
ing job. А flip lock tightens 
straps; then it's pressed down 
and locked into notches. Elms 
Lighting Tools & Fasteners 
Ltd., W. Heath, Birmingham 
B31 3PH, England. 


Aero sedan 


À combination trunk lid and 
rear window gives you ac- 
cess to luggage space in Re- 
nault's top-line 25 sedan. The 
183-in.-long model, a candi- 
date for U.S. assembly, has 
five front-drive engine op- 
tions. Drag coefficient is only 
0.28. There's an electric sun 
roof and folding rear seats. 


(û All-in-one tool 


Fold the stainless-steel Pock- 
et Survival Tool, and it fits 
into a pocket easily—with 
no sharp corners. Included 
are needle-nose pliers, four 
screwdrivers, two blades, a 
file, and a leather awl. $39.95. 
From Leatherman “Tool 
Group, 10330 N.E. Marx St., 
Portland, Ore. 97220. 


à Research vehicle 


Plastic fuel tank, wheels, 
and windows trim weight from 
Nissan's NRV-II research 
car. The methanol-fueled, tur- 
bocharged vehicle has a radar- 
based autocruise system. 
Voice commands operate many 
features. А touch-sensitive 
CRT doubles as a control 
panel or map display. 


| <> 
Cool helmet 


Adjustable ports in the 
Ultra-Lite helmet keep you 
cool and provide full-head 
protection for action sports, 
says Intl. Helmet Corp. (801 
Lakeview, Placentia, Calif. 
92670). The 14-oz. fiberglass 
helmet can be custom fit 
with foam pads and three 
inner-shell sizes. It’s $50. 
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What’s New Giant's plow 


Amphibian kit 


Mounted high on the Sea- 
wind’s tail, a 200-hp Lyco- 
ming engine produces cruise 
speeds of 170 mph at 75-per- 
cent power, claims Seawind 
Intl. (Box 878, Haliburton, 
Ont., Canada KOM 180). The 
four-passenger kit seaplane 
is built from lightweight 
composite materials. 
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The DP2 10-furrow plow turns 
up 7.4 acres an hour when 
towed by a high-powered 
tractor (at least 325 hp). Hy- 
draulic systems lift the plow 
over obstacles and control 
furrow depth. Dowdeswell 
Engineering (Stockton, War- 
wickshire CV23 8LD, Eng- 
land) makes the DP2. 


Kinky bike 


The kink in this bike frame 
absorbs road shock, claims 
the maker (Julius Sprick 
GmbH, Box 2836, 4830 Guter- 
sloh 1, Germany). The Com- 
fortable's one-piece plastic 
wheels won't bend on rough 
roads, and the rectangular 
steering bar permits a vari- 
ety of handholds, says Sprick. 


The aircraft version (PFM 
3200) of the opposed six-cyl- 
inder engine that powers 
the Porsche 911 can run on 
aviation fuel or gasoline. The 
210-hp engine powers a Ces- 
sna 182 (top) to cruising 
speeds of 145 knots and is 
more fuel-efficient than simi- 
lar engines, says Porsche. 


Mini-van 


It seats nine, and all seats 
—including the driver's— 
recline fully to make a flat, 
padded cargo area. Mazda's 
13.5-ft.-long Bongo Wagon 
comes with a 1.8-liter (110- 
cu.-in.) gas engine; the six- 
passenger van has a two-liter 
(122-cu.-in.) diesel. Both are 
sold only in Japan. 


Whats New 


in Photography 


BY EVERETT H. ORTNER 


<> 


Smart supports for camera and flash 


Tripod too heavy or bulky to carry? Try the six-oz. Strobopod 
(above left). It extends to 27 in., telescopes to 15, and hooks 
onto your belt for support. It’s $30. An extension pod ($20) 
turns it into a 67-in. monopod. The Saunders Group (67 Deep 
Rock Rd., Rochester, N.Y. 14624) also makes the Stroboframe 
flash-bracket system (above right). An ingenious swiveling 
platform enables the camera to rotate from horizontal to ver- 
tical with no shift in lens axis; the flash stays directly over- 
head in either position. The vertical arm folds for storage. 
Price with flash-mounting adapter: $93. 


Economy AF 


Automatic focusing and flash 
make for quality photos with 
the Olympus Trip AF, while 
manual film advance and re- 
wind—no motors—keep the 
list price down to $135. The 
7.4-oz. camera has a 35-mm 
f/3.5 lens, offers shutter 
speeds of 's5—'/»5o sec., and is 
powered by two AAA cells. 


Mirror lens 


Now there's a U.S.-made mir- 
ror lens for SLRs. It's Meade 
Instruments’ (1675 Toronto 
Way, Costa Mesa, Calif. 92626) 
model 90B 1,000-mm f/11 tele- 
photo. With accessories, the 
compact lens (length, nine 
in.; weight, three lbs.) can be 
used as a spotting scope. 
List price: $445. 


<> 
Custom bag 


Photographers travel first 
class with the $170 Fotima 
Master-Pak model F802C: 
Movable compartments of 
closed-cell foam customize 
bag. Cordura fabric over 
foam protects the contents. 
Distributor: BMC, 25-20 
Brooklyn-Queens Expwy. 
W., Woodside, N.Y. 11377. 


à Built-in tripod 


It looks like an autowinder 
attached to your camera, but 
open the Everready 'Pod and 
turn a knob—and out comes 
a genuine tripod forming a 
6'5-in.-dia. base. А built-in 
head lets you tilt it in any 
direction. It's $18 from Spira- 
tone (135-06 Northern Blvd., 
Flushing, N.Y. 11354). 
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What’s New 
in Tools 


BY V. ELAINE SMAY 


Glue takes heat 


... And cold, says Borden. 
Elmer’s Stix-All silicone ad- 
hesive stays stuck through 
freezer, oven, and dish- 
washer. It flows into micro- 
crevices better than other 
silicone glues, Borden claims, 
and has higher tensile 
strength. It bonds metal, rub- 
ber, glass, and more. 


Cr 

Bench-fop saw 

The 7'2-in. Power Band Saw, 
model 9422, is designed for 
experienced do-it-yourself- 
ers, according to Black & 
Decker. Throat clearance is 
Tva by 33% in. The 10-in.- 
square table tilts to 45 deg. 
for bevel cuts. The $115 price 
includes '5-hp motor, two 
blades, and a miter guide. 


Carpenter's ally 

Each slot, scale, and angle 
on the aluminum Wall Parti- 
tion Layout Tool has a pur- 
pose. Use the tool to lay out 
rafters, hips, and valleys; to 
frame walls; and to hold a 
chalk line. Gomito Distribu- 
tors (Box 38307, Sacramento, 
Calif. 95838) says the $20 
tool has more than 50 uses. 
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Anchor setter 


Here's a nifty tool for setting 
hollow-wall anchors. You in- 
sert the anchor in the wall, 
slip the Wall Anchor Bolt 
Setter over the screw head, 
and squeeze. That pulls the 
screw and expands the legs. 
AMT (Box 70, Royersford, 
Pa. 19468) sells tool and as- 
sorted anchors for $15.50. 


Q Joint jig 


With Morten the Jig you 
can produce precise mortise- 
and-tenon joints, says Peter- 
son Specialty Prod. (764 
Grant, Loveland, Colo. 80537). 
Clamp Morten ($43) to your 
vise-held workpiece, and fol- 
low the two templates with 
a router: One forms the mor- 
tise; the other, the tenon. 


E; A: 
Safety ladder 


This flexible ladder means 
safety on roofs and slopes. 
Made of synthetic rubber 
molded into non-slip steps, 
the 5.2-by-1.3-ft. ladder rolls 
up for transport. Added stif- 
fening bars make it rigid. 
Euroroof Ltd., Benton Dr., 
Northwich, Cheshire CW9 
TLU, England. 


What's New 
in Home 
Improvement 


BY SUSAN RENNER-SMITH 


Stylish shower 


Water Pik's hand-held show- 
er (right) mates European 
styling with the energy- 
saving Super Saver shower 
head (left). The two spray 
patterns have a flow rate of 
2.2 gal./min. at 45 psi. A pivot 
at the hose end permits vary- 
ing spray heights when the 
$20 unit is wall-mounted. 


Memory dishwasher г) 


No more knob-twisting: Just 
touch the $729 KitchenAid 
Selectra's start pad, and the 
machine automatically fol- 
lows the last cycle selected. 
Another control allows the 
user to delay operation for 
up to nine hours. Ап indica- 
tor shows the relative energy 
used by the cycle. 


Collector window 0 


The sloped roof of the Sun 
Bay window admits extra 
light, and its double-insulat- 
ed glass cuts heat loss. The 
frame, sash, and seat board 
are made of treated Ponder- 
osa pine. Marvin Windows 
(80830 Cedar Ave. S., Minne- 
apolis, Minn. 55420) makes it 
in five standard sizes. 


a Mies 


Insulated ladder 


To block attic drafts, Insu- 
ladder’s prefinished hatch is 
faced with R-10 rock wool 
and edged with rubber strips. 
А gas-piston counterweight 
makes the 65-lb. ladder easy 
to handle, says European 
American Building (Box 
2528, Crossville, Tenn. 38555). 
Prices start at $222. 


Spray your lawn with Green- 
top four times a season, and 
you'll meet its nutritional 
needs, says Carlson Fertil- 
izer (Lee, Ill. 60530). Herbi- 
cides and insecticides can be 
mixed with the liquid fertil- 
izer for a one-step weed-and- 
feed treatment. A 5,000-sq.-ft. 


application costs $13. 
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What's New 


in Electronics 


BY WILLIAM J. HAWKINS 


<> 
Front-loader 


Just drop in the videodisc: 
The newest Pioneer Laser- 
Disc is a front-loader. Inside, 
a semiconductor laser re- 
places the conventional heli- 
um-neon-gas laser for longer 
life and a more compact de- 
sign. Introduced recently in 
Japan, it will soon be avail- 
able here for about $860. 


<> 


Stopwatch printer 


This Seiko stopwatch simul- 
taneously displays split, lap, 
and total times while hold- 
ing up to eight sets of results 
in its memory. Not enough? 
Then save them permanent- 
ly on paper using the de- 
tachable printer. It can print 
up to 14 characters per line. 
Price is not yet set. 


Press-on filter 


No tools needed: Just add 
adhesive strips to the edge 
of your terminal's video dis- 
play, and press this $50 Po- 
laroid filter into place. Re- 
sult: a no-glare screen for 
high contrast and reduced 
eye fatigue. It’s made by Po- 
laroid, 575 Technology 5q., 
Cambridge, Mass. 02139. 
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Built-in FM 


Another set of high-quality 
earphones for stereo on the 
go? Yes, but with one excep- 
tion: The FM radio is built 
in. According to Panasonic, 
the two-oz. model RF-H5 is 
the smallest headphone radio 
made. An input jack lets you 
use it with other audio gear, 
as well. $70. 


D 


Computer protector › © 


The computer plugs into the 
Access Control box; the box 
plugs into a wall socket. 
From then on, only people 
with an electronic key can 
use the computer. Made by 
Anchor Pad (3224 Thatcher 
Ave., Marina Del Rey, Calif. 


90291), the unit is $150. 


Emergency caller 


In an emergency, press one 
of the buttons on that re- 
mote control. It can signal 
the base unit from 300 ft. 
away to call up to 16 phone 
numbers and give a message 
for medical, fire, police, or 
general help. Made by Body- 
guard Ind. (25 Lumber Rd., 
Roslyn, N.Y. 11576), it’s $350. 


» 


What’s New 
for Your Car 


BY JACK KEEBLER 


a 
Belt tensioner 


You can safely tighten auto- 
motive belts without a pry 
bar using this belt tightener 
from Brenneman Technol- 
ogy (Box 145, Meadville, Mo. 
64659). It slips into the ad- 
justing slot to prevent prying 
damage to belt-driven com- 
ponents. Price: $7.95. 


Alarm with ears 


Ultrasonic Alarm’s sound 
waves fill the interior of your 
car and trigger a 105-dB 
horn if disturbed by unau- 
thorized entry, according to 
Cal Custom Hawk (23011 S. 
Wilmington Ave., Carson, 
Calif, 90749). The Ultrasonic 
Alarm costs $149.95. 


No-mess oiler 


Auto-oiler ($11.95) lets you 
check oil levels without 
touching a dipstick. If the 
level’s low, add the oil to the 
see-through reservoir. Oil 
fiows automatically, ensur- 
ing constant oil level. Mary 
Jessie's, 765 E. 165th St., No. 
ТЕ, Bronx, N.Y. 10456. 


<» 

Tiny trailer 

E-ZE-TOW is only 39 in. tall 
and 24 in. wide, and it weighs 
280 Ibs, Yet it carries а 500-Ib. 
payload, claims U&R Prod- 
ucts, Inc. (8701 August Ave., 
Westland, Mich. 48185). Made 
of fiberglass with a tubular- 
steel frame, it costs $1,100 
F.O.B. (Detroit). 


Hilch lock 


Tow-Lok ball-hitch lock fas- 
tens on the coupler of nearly 
any trailer, rendering the 
coupler useless to would-be 
thieves. It's $11.95 (exclud- 
ing padlock). Innovation 
Marketers, Inc., 704 Fifth St., 
Farmington, Minn. 55024. 


2А 
Anti-theft marker 


The Etchtec diamond-tipped 
engraving tool and a stencil 
make it easy to scratch se- 
curity markings and reg- 
istration numbers on car 
windows, tools, bikes, and 
cameras, according to Com- 
ma Works (Denton Indus- 
trial Area, Gravesend, Kent 
DA12 2QX, England). 


Snow muncher 


The Swiss-made plastic 
Spikes-Spider provides the 
no-nonsense snow traction 
of tire chains without the 
chains’ bothersome installa- 
tion. When fitting, the two 
lower arms pivot apart to 
clear the tire-contact patch. 
Heiko Ippen, Gartenstr. 85, 
4052 Basel, Switzerland. 


Popular Science 
leisure homes of the month 


Two elegant homes 
you can build yourself 


Two designs—a redwood kit house from the Pacific Coast and a Midwest plan that grew 
out of masonry research—prove that current architectural styles know no boundaries. 
Either house would be at home on any vacation site—and can be finished by a novice. 


By AL LEES 


irtually all of the houses in the long-running POPULAR 
ScIENCE leisure-home series have been designed to 
be stick-built from scratch; we've commissioned them 


from architects with reputations in this special field of 


housing. With this pair, we're breaking the mold by pre- 
senting two regional homes we think have national appeal 
—each with an interesting history. Both homes are avail- 
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able to PS readers—one as а kit, the other as a set of 
detailed plans (see ordering data, last page of this article). 
And you can involve yourself in the construction process, 
at least by taking over the interior finishing. 

The masonry house shown at right (top) is one of sev- 
eral passive-solar designs known as the Day-Star Collec- 
tion, based on three years of energy research funded by 
the Wisconsin Concrete and Products Assn. Space-saving 
open floor plans are designed to collect the sun’s heat, 

Continued 
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Annual heating bills of $130 in the 


Dubbed “Eagle's Nest” by its creator, Pacific Fron- 
tier Homes, handsome precut shown at left and in 
three interiors (right and below on this page) has 
multiple skylights for maximum solar gain. 


Loft bedroom, tucked under parallel ridge beams 
at the top of the house, is suffused with light from 
large clerestory windows апа skylights at left, as 
well as from the glazed wall at the stairwell. 


Living room has cozy wood-stove corner despite 
open floor plan. Stair at left mounts to loft. View at 
lower right is from beneath loft toward skylighted 
solarium. Kitchen can be seen beyond. 
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How to get further data on both homes 
Construction drawings for the masonry ranch house are available from 
Day-Star Collection, Anders, Inc., 21420 W. Greenfield, New Berlin, 


Wis. 53151. Send $300 for one set, $325 for 10 sets. Also available 


for $400: the plans on plastic sepias that can be erased, redrafted, 
and printed to meet local codes. For data on the Eagle's Nest kit, 
write Pacific Frontier Homes, Inc., Box 1247, Fort Bragg, Calif. 95437, 
or phone John Bailey, president, at 707-964-0204. 
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store it in masonry-mass walls, and preserve it within a 
heavily insulated building envelope. 

After the research (conducted at the University of 
Wisconsin-Milwaukee under the supervision of Michael 
Utzinger, of the Energy and Buildings Research Institute) 
was completed, architect Dale Kolbeck was commissioned 
to design three model homes, including this “ranch plan" 
Гуе chosen for the leisure-home series. All three plans 
include all-glass southern walls, earth-bermed north walls, 
air-lock entries, and double walls to create an envelope. 

The ranch plan optimizes its 1,280 square feet with a 
flexible living-dining room; the glass wall and the cathe- 
dral ceiling soaring up to clerestory windows give this 
space an expansive feeling. Solid masonry heat-storage 
walls join the masonry fireplace to stabilize temperatures. 
The sun provides 63 percent of the home' heat, leaving 
the owner with about $130 annual costs for natural gas, 
at Milwaukee prices. All three masonry models have now 
been constructed for monitoring, and their performance 
this past winter largely confirmed the research that went 
into their design. 

The second home this month, shown across the bottom 
of the color spread and in the lower floor plans at left, is 
an energy-efficient precut package house designed by ar- 
chitect William Bruner for Pacific Frontier Homes (address 
below). It sports a custom look as it thrusts its glazed 
sunspace forward onto the deck, with an upper walkway 
cutting behind the separate shed roof to connect two upper 
terraces. Yet the Eagles Nest is a manufactured home 
that shouldn't be much more expensive than an architect- 
designed home you'd build from scratch—especially if you 
exercise the options for owner participation in building 
and finishing. 

As with the masonry house, the open floor plan packs a 
lot of living into compact space—1,215 square feet here. 
Sunspace, living room, kitchen, laundry, and one bedroom 
and bath are located on the ground floor. The second floor 
offers a loft bedroom with bath plus those two pocket red- 
wood decks. The rustic interior features 4x4 redwood 
posts (it's a post-and-beam house), 1x6 redwood 
tongue-and-groove paneling, fir rafters, and pine-ceiling 
decking. The kitchen has custom redwood cabinetry and 
Sears appliances. 

The exterior siding is 1х8 clear t&g redwood with 
a resawed face. The multiple skylights might be imprac- 
tical for a more severe climate, but they do wonders in 
capturing maximum solar gain and light in the foggy 
north-coast area of California where this prototype was 
built. The wood stove (from Vermont Castings) furnishes 
all the heat required. The backup heating system has never 
been turned on. 

This precut package home is one of several types of man- 
ufactured housing. Upon delivery, it may look like a load 
of lumber, but some or all of the pieces will be cut or 
shaped and keyed for assembly. This is done on precision 
machines at the plant and avoids trim-to-fit field work. 

Frontier Homes specializes in redwood post-and-beam 
structures. The posts and rafters are cut, notched, drilled, 
stained, and numbered —keyed to the construction draw- 
ings. The framing can thus be assembled in a day or two 
by three or four workers (there are no rafters that two 
people cant handle). The construction process 18 somewhat 
labor intensive because there are many individual pieces 
to install, but the skills required are well within the realm 
of most PS readers. 

Frontier Homes ships more than half of its packages to 
people who want to tackle much of the work themselves, 
so they can advise you on how much DIY is practical for 
your location and experience. The precut may indeed be 
the quickest route to a custom leisure home. 
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By ВОВ CERULLO 
Illustration by Roy Doty 


ou were looking for five more 
W rears of service from your car. 

However, a piston rod plowed 
through the cylinder block the other 
day. Now it’s time to make a decision: 
Dump the car for peanuts, or have it 
fixed and send the local garage owner’s 
kids to college. But wait—you have a 
third choice. Taken in logical steps, 
a do-it-yourself engine swap is easier 
than you'd think. 

I'll tell you how to evaluate whether 
or not the swap is worthwhile, how to 
do the removal and replacement, and 
where to shop for an engine. 

Is it worth it? 

Before you plunge into this type of 
major repair, you must first consider 
the overall condition of the car. If, for 
example, the transmission fluid is foul 
smelling or burnt or the transmission 
itself hasn't been operating properly, 
add the cost of a transmission over- 
haul to your estimate. Any soon-to-be- 
needed brake, steering, suspension, or 
body work should also be considered 
before proceeding with your swap. 

Don't assume that because your en- 
gine needs a valve job, camshaft, or 
even something as serious as a timing 
chain or crankshaft, you'd be better 
off with another engine. It's quite com- 
mon for major work to be done without 
removing the engine from the car. Cyl- 
inder heads are easily repaired with 
new valve seats and guides. Crank- 
shafts, camshafts, hydraulic lifters, 
timing gears, rocker arms—all can be 
worked on in the car. Before you think 
swap, make sure your engine can't be 
saved. 


Preparation 


Before you begin removal of the 
engine, you must spend some time 
planning and preparing for the job. 

Continued 


Engine swapping 


—shop tips from a pro 


Changing a car's engine is the kind of work most own- 
ers leave to a pro. It's a heavy, complicated, challenging 
job. But with help from this master mechanic, even an 
amateur wrench wielder can take on the job. 


MAY 1984 | 123 


One important aspect of а swap that 
many home mechanics tend to over- 
look is where the job will take place. 
Is your driveway capable of support- 
ing the weight of the car on jack 
stands and an engine-lifting hoist? 
Picture a jack stand or hoist sinking 
into the soft asphalt or dirt with a 
heavy engine in midair. 

The place to ask about renting re- 
pair space is at your local auto-parts 
store catering to DIY business. The 
counterperson may even be able to di- 
rect you to a service-station owner who 
will rent you a bay. You might ask at 
the same time about renting an engine 
hoist. If the auto-parts store doesn't 
rent hoists, check the Yellow Pages 
under “Tools—Renting.” I found a 
rental hoist in the New York area for 
$28.50 per day. 

“The next important step is acquir- 
ing the factory shop manual for your 
make and model. Having the shop 
manual can make the difference be- 
tween getting the engine out safely 
with no damage or wasting your time, 
damaging costly parts, and risking 
personal injury. 

Before you pick up a wrench, arm 
yourself with a roll of masking tape, 
a bali-point pen, a dozen or so plastic 
bags, and five or six clean coffee cans. 
Start by marking every hose, metal 
line, vacuum hose, and wire you may 
even possibly remove. It's easy to de- 
ceive yourself into believing you'll re- 
member just which fitting, wire, or 
vacuum hose goes where. You wont. 
It takes just a few minutes more to 
mark a wire with something like “А/С 
clutch" or “oil-pressure switch.” When 
it comes time to reinstall, those few 
minutes can save hours of trying to 
figure out what goes where. Improp- 


“Taken in logical steps, 


erly connected wires might also dam- 
age costly electrical components, 
particularly оп computer-controlled 
engines. 

It's equally important to bag and 
mark such things as A/C-compressor 
mounting brackets and bolts. А bolt 
too long for the compressor mounting 
hole can punch a hole in the cast 
housing, destroying the expensive 
compressor. I fully restored an antique 
fire truck over a three-year period 
using this bag-and-mark-it method. It 
works as long as you clearly mark the 
item and avoid abbreviations you may 
not understand later. 


ichs Swapping an 
engine will save you 
money and reward 
you with a better 
sense of how your 


car works ур 


Protect the windshield with a piece 
of corrugated cardboard. Not only will 
this prevent inadvertent scratches, it 
will also keep engine fluids from con- 
taminating the wipers and glass dur- 
ing the pull and replacement. 

Finally, carefully select the area 
where you'll place the engine. The 
floor or an upended oil drum is not a 
good place to work on an engine. 


Pulling the engine 


The first thing to do is scribe marks 
around the mounting points for the 
hood hinges. This is to ensure that the 


Shopping for a replacement engine 


| You have four choices when you swap an 
engine: used, short block, rebuilt, or new. 
Wrecking yards are the source for inexpen- 
sive used engines. Most wreckers promise to 
replace a used engine with another if prob- 
| lems arise with your original purchase. Unfor- 
tunately you're stuck pulling the engine twice. 
If possible, ask the yard man to run the en- 
gine in the chassis, and be there when your 
engine's pulled. Shop the wrecking yards for 
price; it may vary widely for the same engine. 
Regardless of where you buy, get a receipted 
invoice with the name of the seller, the make 
and model, and, most important, the serial 
number of the used engine. You never know 
when an auto-theft-squad detective might ask 
| you to explain why the serial number on your 
| engine does not correspond to the vehicle- 
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identification number hidden in other loca- 
tions on your car. 

Your second option is a short block. This 
usually consists of the main engine cylinder 
casting fitted with the crankshaft, connect- 
ing rods, and pistons. You'll have to transfer 
cylinder heads, manifolds, water pump, 
crankcase, and the rest of the old engine's 
accessories to the new short block. А short 
block, old or new, will be cheaper than a whole 
new engine or a rebuilt, but there's a consid- 
erable amount of extra labor involved. 

The third alternative is a rebuilt. Although 
the definition varies widely, it usually de- 
scribes an engine that has been disassem- 
bled and rebuilt by what is known in the trade 
as a production engine rebuilder. А produc- 
tion rebuilder sets up a production line for 


hood will be properly aligned when 
it's reinstalled. Store the hood upside 
down on an old blanket on top of the 
vehicle's roof. Disconnect the battery, 
and pressure-test the cooling system 
to make sure the radiator isnt leak- 
ing. If you find the radiator leaking 
or clogged with rust, you'll have eas- 
ier access to it after you've removed 
it from the vehicle. Be sure, when 
disconnecting the radiator, to plug 
the transmission cooler’s lines and 
tie them out of harm’s way. 

If the car has an air conditioner, 
the system will have to be drained of 
its refrigerant gas. (Remember that 
you must wear eye protection when 
you discharge the A/C system, and 
avoid breathing the gas vapors.) Mois- 
ture is the archenemy of the A/C 
system. Plug each opening and hose 
as you remove it, and keep a sharp 
eye out for rubber O rings used on 
many A/C fittings. Avoid twisting frag- 
ile aluminum lines when loosening 
A/C fittings. 

Next, disconnect and plug the fuel 
lines at the fuel pump as well as all 
the vacuum lines. Fuel has a dan- 
gerous habit of siphoning out of un- 
plugged fuel lines, All of the vacuum 
hoses should already be carefully 
marked, but if your car has an auto- 
matic transmission, take special note 
of the vacuum line leading to it. This 
line often falls down unnoticed. It then 
creates a situation in which the auto- 
matic transmission will be mysteri- 
ously unable to upshift. 

Before you start to pull an engine 
free, make sure all of the fragile com- 
ponents have been removed. If the 
distributor or a vulnerable air-condi- 
tioner expansion valve is sticking out, 
chances are that it'll be right in the 


rebuilding engines and may, in the course of 
a day, rebuild dozens of the same-model 
engine. This method makes a rebuilt more 
economical and provides a better job than 
would be possible by an individual mechanic. 


Some rebuilders are factory authorized. They | 


work under a franchise agreement with such 
auto makers as Ford and Chrysler to produce 


an engine that meets or exceeds the standards 


for regular production engines. 

The most expensive alternative is a new 
engine. General Motors does not authorize a 
rebuilt engine but does have a program (under 
the Mr. Goodwrench name) that offers new 
engines through dealerships. Japan, not to be 
outdone, has recently been shipping new and 
rebuilt engines to the U.S. to reinforce its 
toehold in this expanding market. 
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а swap is easier than you'd think” 


Buick's engine bay. Even the oil filter 
has been left off until the engine has 


path of the ascending engine. Don't 
take any chances. The removal rule 
also applies to the carburetor, alterna- 
tor, fuel pump, and almost anything 
except the engine's rugged exhaust 
and intake manifolds. 


Under the car 


Before you can lift the engine you 
must disconnect the exhaust pipes at 
the manifold or manifolds. On some 
engines you also have to remove the 
starter. Exhaust-manifold bolts are 
generally so rusted that they break. 
Be prepared to install new bolts or 
studs. Raise and support the vehicle 
high enough so that you can slip under 
but not so high that the engine wont 
clear the engine-bay walls. 

With the hoist chain or cable at- 
tached to the engine, unbolt the en- 


nates the chance of a bad swing smash- 
ing a fragile component. 


gine mounts. Then disconnect the 
drive shaft and transmission mount. 
Although you aren't going to remove 
the transmission, this will ease rein- 
stallation. Once the transmission has 
been properly supported, disconnect it 
from the engine. 

You are now ready to lift the engine 
out of the vehicle. Bring it up slowly, 
and check all the way around as it 
comes up—and be careful. Engines 
have a nasty habit of catching and 
then releasing with a finger-crushing 
jump. 

Position the old engine and the re- 
placement side by side to ease the 
transfer of parts. Don't get rid of the 
old engine (the core) until the new en- 
gine is running and you can be sure 
you aren't missing some hard-to-find 
fitting or part. 


During the parts transfer, consider 
carefully how much more service you 
can expect from the old water pump, 
fuel pump, carburetor, starter, alter- 
nator, and power-steering pump. In 
addition, consider the fact that with 
the engine out of the car you have easy 
access to the clutch on a standard- 
transmission car and the front oil- 
pump seal on a car with an automatic 
transmission. 

Reinstallation 

Reinstalling the engine is, as you'd 
expect, pretty much the reverse of the 
removal procedure. For aligning most 
transmissions and engines a strong, 
capable helper is a big help—if not a 
necessity. 

After the engine and transmission 
are bolted in place, the installation of 
the belt-driven components can pro- 
ceed. Try to install them in exactly 
the reverse order of their removal. 
Here's where the bag-and-mark-it rou- 
tine pays off. 

If you removed the distributor, 
youre going to have to re-time the 
engine. Watch your ignition-wire in- 
stallation carefully; it's easy even for 
a professional mechanic to make a 
mistake, so check the wire order in 
the factory manual before you attempt 
to start the car. 

Before you install the battery ca- 
bles make absolutely sure that you've 
checked the engine oil, transmission 
fluid, coolant, and power-steering fluid. 
If the vehicle has air conditioning, the 
system must be recharged. If you cant 
recharge the system yourself, dont 
install the air-conditioner-compressor 
belt. 

Place chocks in front of the wheels, 
and apply the parking brake. It's pos- 
sible, after disturbing the transmis- 
sion linkage, for the car to start in 
gear. When the engine fires up, start 
watching for the oil-pressure light to 
go out. If it doesn't go out within a 
moment of starting, shut down the 
engine. 

If everything checks out, allow the 
engine to run for 15 to 30 minutes. 
Watch everything carefully for leaks 
or rising temperature, and listen for 
any unusual sounds. 

Swapping an engine will not only 
save you money, it can also reward you 
with a greater understanding of how 
your vehicle works. Simply keep these 
rules in mind: Plan the job carefully, 
do your shopping before you start, and 
make sure that you have the shop 
manual and the proper tools. 
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BEGINNING 
HERE: 


Spring 
Home- 
improvement 
SECTION 


Kicking off this special outdoor-projects 
section are two very different decks: 
the elevated beauty shown here and a 
ground-hugging L-shape deck on the 
following pages. The main thing these 
two have in common is that they’re 
both add-ons—decks that were not 
part of the home's original architecture. 
We know from surveys that thousands 
of houses across the country lack any 
attached amenity for outdoor living, 
and because these houses differ greatly 
in style and scale, we need to offer a 
wide range of add-on deck designs to 
cover the field. That's what we plan to 
do throughout this summer, In each sub- 
sequent issue we'll continue our deck 
series with one or two fresh designs. 


e But there's more to this annual sec- 
tion than deck plans. We also discuss 
layout techniques for any deck and 
show how a metric tape eases the job. 


€ A handy roller for storing a swim- 
ming-pool cover can be made from 
standard plastic plumbing components 
and mounted at one end of your pool. 
Here's how. 


e We offer a handsome portfolio of ar- 
chitectural fences—all of redwood, 
though other lumber could be substi- 
tuted. Choose the design that fits your 
needs (privacy? property-line delinea- 
tion? sculptural effect?) and follow our 
simple assembly sketches. 
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PHOTOS BY GREG SHARKO 


This redwood deck's sharply angled shape has a clas- 
sic look that complements the colonial house to which 
it's attached. Supported by utility poles, the deck is 
bordered by herbs and flowers in redwood planters. 
The planters arent lined with costly custom-made 
galvanized pans, either: The author shows how to 
make them with Wolmanized plywood. 


By AMY DELSON, ARCHITECT, A.I.A. 
Design by the author 


ising above rolling New Jersey woodland is a garden on a red- 
wood deck. The high garden provides a protected planting area 
for herbs, vegetables, and annual flowers—a welcome respite 
from marauding groundhogs, deer, and rabbits. I designed the deck 
as an architectonic complement to a colonial-style tract house. The 
bold angled walls, formed by the three-foot-high planters, create 
two "rooms" for alfresco dining and sunbathing. Each room has a 
“window” defined by a section of open railing. The deck, nine feet 
above the sloping site, is reached by a redwood stairway from the 
driveway and by a door from the utility room. 

I use the colonnaded covered space under the deck to protect sum- 
mering house plants and for a shady seating area; eight-inch- 
diameter Wolmanized utility poles create the shady loggia. The poles 
Continued 
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Nine-ft.-high columns support planter deck and provide a hangers nailed to it, which support 2 х8 redwood joists 
shady loggia underneath (facing page). Deck has two activ- (above, left). Columns rest on concrete footings, which ex- 
ity areas: one for dining, another for sunbathing (top photo). tend below frost line (above, middle). Tops of columns were 
The 2x8 redwood ledger plate, bolted to house, has joist cut off level to support planters (right). 
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rest on pins sunk into two-by-two-foot 
concrete footings that extend below 
the frost line. Double beams bolted to- 
gether are notched into the poles to 
form a continuous column capital. All 
bolts and nails are hot-dipped galva- 
nized. Wood blocking bolted at the 
midpoint of the spans provides struc- 
tural integrity. I specified shallow 2 x 8 
redwood beams and joists to keep the 
underside of the deck as high as pos- 
sible. The poles continue through the 
beams to support another set of dou- 
ble 2х8 beams, which support the 
redwood planters. The 16-inch-on- 
center 2 х 8 joists rest in joist hang- 
ers nailed to a ledger plate bolted to 
D РУ | the house. The 2x 4 redwood decking 
PLANTERS RAIL JA a mmm OX | is laid diagonally across the joists at 
EE OSSIAN | a45-degree angle. Rather than attach- 
ing the decking with the usual flat- 
head galvanized nails, I used 10- 
penny button-head nails suggested by 
the builder, Allan Sheppard of North 
Plainfield, N.J. These give a unique, 
finished look. 

The planters, framed and sheathed 
in redwood, are lined with Wolmanized 
plywood. I coated the inside face of the 
plywood with Karnak Asphaltic DL 
emulsion No. 330 to protect it from 
constant moisture. Half-inch holes 
drilled into the bottom of each planter 
section permit drainage. 
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Planters were built in modules. After were toenailed 16 in. on center to 2x8 
: precutting components, builder set up beams. Frames were sheathed inside 
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Metric makes 
planking easy 


«au 
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By converting to metric such construction 
work as laying out floors and decks, preci- 
sion planning can be done on a calculator. 


By RICHARD DAY 


etric measure may not have caught on with the 
| do-it-yourselfer as expected, but I have found it’s 
perfect for measurements that ordinarily require 
cumbersome manipulations of distances in feet, inches, 
and fractions of an inch. 

Fractions can be especially unmanageable to the ama- 
teur. Millimeters, on the other hand, are easily massaged 
on a pocket calculator. Use the calculator with a rule that’s 
scaled in millimeters, and they do most of the work. I’ve 
found the eight-meter-long Lufkin Y38CME Ultralock to 
be a good choice among metric rules. You still have to 
provide the brainpower in laying out your work, of course, 
but a whole lot less of it. 

One good use for metric measure is in laying out house 
floor plans on the subfloor. Convert all dimensions to met- 
ric beforehand, and enter them on the plans. Layout will 
go smoothly with the metric rule. 

Another good use is in planking a wood deck, as shown 
in the photos. You can use your calculator to determine 
the plank spacing so that it comes out even, in full-width 
boards. That way no planks have to be ripped, and there 
are no partial pieces at one end. The metric rule will help 
in actually doing the spacing. 05] 


To plank a deck, 
first take a mea- 
surement across 
the framing (top 
left photo), adding 
25 mm at each end 
for an overhang. 
Lay out a sample of 
five planks (bot- 
tom left) with their 
edges tightly to- 
T] gether, and mea- 
| sure across them. 
Divide that figure 
by the number of 
boards (5) to get 
the average board 
Î width. Calculate 
(top right) how 
many boards it will 
take to cover the 
deck, allowing 
three-mm gaps. If 
the result doesn’t 
come out even, ad- 
just the gap size so 
full-width boards 
will just fill. Use the 
calculator’s con- 
stant function to de- 
termine the board 
positions from a 
single point of or- 
| їрїп (bottom right). 
| The overhang will 
conceal any slight 
discrepancy. 
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Build-it-yourself | 


[-ѕпаре 
раћо аес 


The rear entry of this suburban home was pEi , түт т ЧИЕ 
seldom used, and, worse, the steps were rot- Ж p m N 
ting away. The solution? An attractive patio 
deck that allows easy access to the garage Æ [ШГ | 
and improves the utility of the backyard. : SES ES 


By CATHY HOWARD 
Designed and landscaped by Linda Engstrom 


the garage. Trouble was, no one used the patio—it 

was cramped, unattractive, and run down. But I no 
longer shudder when someone asks to see my backyard. 
In fact, I volunteer to show them. Why? I've added a dra- 
matic L-shape patio deck that allows easy access to the 
garage, enhances the shrubs along the rear of my house, 
and, most importantly, adds to the living area of my home. 
What I like to boast about most, however, is that the proj- 
ect was inexpensive to build. 

The new deck gives me a spacious landing at the back 
door plus plenty of room for outdoor entertaining and stor- 
age for barbecue equipment. The entire project was built 
with Georgia-Pacific pressure-treated lumber, an economi- 
cal product that is both insect and decay resistant. Its 
natural finish will gradually weather—it requires no stain 
or oil treatment for preservation. The warm brown tone 
fades to a soft, silvery sheen but retains its durability 
and decay resistance. 

The upper level of the deck (about 10 feet square with 
a diagonal corner) has a built-in bench and rail along the 
perimeter. It's a perfect place to remove muddy boots or 
for a chat on a warm evening. А wide step leads to a larger 
12-by-20-foot main deck, which is detached from the house 
and framed at the rear by plants. Beams for the upper 
deck rest on 4X4 posts set on a concrete slab. (The slab 
is the old patio. Because it was already in place, I didnt 
have to contract for costly concrete work.) There are 2x 6 
ledgers, to which the upper-deck joists are attached, on 
two sides of the house. 

The lower deck is supported on 12-by-12-inch concrete 
piers. The 4x8 deck beams, which run parallel to the 
house, are spaced on three-foot centers and the 2 x 6 joists 
on two-foot centers. All the 2x 4 decking is secured with 
galvanized nails. The deck boards are spaced apart (ap- 
proximately the width of a 16-penny nail) to allow for 
expansion and drainage. All joist hangers and lag and 
carriage bolts are galvanized. 


T^ rear entry to my kitchen led to a patio adjoining ВЕЕОВЕ 


Continued 
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А seldom-used stoop and patio at the 
back of the author’s house (far left) 
was replaced by a large two-level deck 
that wraps around the rear (above). 
The 4x 8 beams for the lower deck rest 
on concrete piers (1). The beams are 
spaced on three-ft. centers. The deck's 
2x6 joists rest on the beams and are 
spaced 24 in. on center. The upper deck 
is attached to house with 2x6 ledgers 
(2). It rests on 4x4 posts set directly 
on the old patio. The stairs at the pe- 
rimeter of the lower deck (3) and those 
bridging the upper and lower decks are 
set on eight-in. concrete piers. The 2 х 4 
decking on the stairs (4) and the main 
levels was installed diagonally for a 
striking contrast to the lines of the 
home. The rectangular planter box is 
made from 2 x 4 scrap material (5)—the 
frames are rabbeted for strength. The 
bench on the lower deck (6) is covered 
with 2 х 45 on edge. The table adjoin- 
ing the bench is framed with 2 x 4s and 
surfaced with 2 x 4s laid flat. 
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DRAWINGS BY GERHARD RICHTER 


Ax4A 
POSTS 
2X6 JOISTS 


PIERS 


By angling corners, steps, and benches and laying deck- 
ing on the bias, I was able to subtly contrast the straight 
lines of my house. I specified 18-foot lengths of 2 х 4s to 
avoid seams from joints in the decking. 

The benches on both decks were made with 2 х 4s set 
on edge to contrast with the flat 2 x 4 surface of the deck. 
The bench supports are framed with three 2x4 blocks 
and a 2 x 4 crosspiece for support. Bench surfaces are 2 x 4s 
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on edge. The benches are 16 inches high and 18 inches 
wide. А triangular table built at the same height as the 
lower bench and at the corner is covered with 2 x 4s installed 
on the diagonal (and flat) to match the deck. 

I made the planter boxes using scrap lumber from the 
deck—this helped to tie the area together visually. А large 
26-inch-high triangular planter adjoins the upper deck and 
holds shrubs and annual flowers. There is also a rectangu- 
lar planter adjacent to the garage door. Rabbeted joints 
add strength to the planters—the large one was reinforced 
with 2x4 bracing inside to prevent expansion. 

Two 16-inch-wide steps, running the perimeter of the 
lower deck, lead to the ground level. The steps rest on 
eight-inch piers. The 2x 6 step framing is surfaced with 
2 х 4s installed diagonally to match the deck surfaces. 

I also added a decorative lattice screen, built with a 
2x4 frame, to help screen the garage area from view. A 
hanging plant makes it a colorful focal point. I can easily 
take out the screen for winter storage if I want. 

I built a storage area beneath the upper deck for stashing 
barbecue gear, making use of what would have otherwise 
been wasted space beneath the rail and benches. It’s a 
three-sided box of exterior-grade CDX plywood that is built 
on a 2х4 frame and covered with sheet metal to keep water 
out. The box slides under the upper deck. A lattice screen 
mounted with metal clasps for quick removal hides the 
equipment from sight. Es) 
MATERIALS LIST 
Materials needed for the patio deck include: pressure-treated lumber, cedar lattice, galvanized 
nails, joist hangers, hardware, concrete (for piers), exterior-grade plywood, and sheet metal. 


Information about Georgia-Pacific's pressure-treated lumber can be obtained by writing the 
company at 133 Peachtree N.E., Atlanta GA 30303. 
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. Pool-cover roller 


you make from plastic pipe 


With plastic plumbing fix- 
tures, a few tools, and web- 
bing, a pool owner made this 
storage roller for his plastic 
pool cover in one day. 


By PHILLIPP J. QUEDENS 


keep a plastic cover over my swim- 

ming pool to convert sunlight to 

heat—like a solar blanket. It's an 
inexpensive way to make my pool 
warm, prevent evaporation, and keep 
the pool clean. But it took a lot of 
back straining to remove the cover and 
then put it back on after swimming. 
My solution? А roller onto which I can 
wind the cover like a window shade. 

I built the roller in one day with 
standard tools and CPVC pipe from a 
plumbing-supply store. Cost was less 
than $100. Plastic chair webbing, 
screws, and grommets came from a 
local hardware store. 

First I measured the width of the 
pool at the shallow end. Then I staked 
out the position of the roller supports 
—about one foot wider than the pool 
on each side and four to five feet back 
from its edge. 

The four-inch, schedule-40 CPVC 
pipe I used comes in 20-foot sections. 
I cut the pipe two feet longer than the 
width of the pool and saved the cut 
pieces for the roller supports, which 
were placed in the ground and filled 
with cement. 

I capped the four-inch roller with a 
four-to-two-inch-diameter adapter; 
another adapter (two-to-1V5-inch) al- 
lows the 12-inch CPVC to be put into 
the narrowed end. For a high-strength 
assembly, be sure to join all parts with 
primer and solvent cement. 

For the capstan handles at either 
end, I cut a 12-inch section of 1V5-inch 
CPVC and placed a Tee on one end. I 
added two more 12-inch pieces to fit 
in the Tee. 

With the solar cover in place on the 
pool, I fastened webbing securely to 
both the roller and the solar cover 
with brass grommets. 


Pool-cover rollers make it easy to han- 
dle plastic sheet. This roller can accom- 


зона a a cover fai a SBI гов, 
Store-bought roller can cost $300. 


Rind M attach TTT a 
bing to pool cover. A grommet at the 
other end of the webbing allows it to 
be attached to the roller. Be sure to use 
stainless or cadmium-plated hardware. 


п 2-10-14 ADAPTER — 


оне jòia = the арры is 1%-in. 
CPVC. Upper sections are made from 
one-in. CPVC pipe, elbows, and plug 
fittings. There must be room to allow 
the four-in. CPVC pipe to turn freely. 


| ms У ~ 
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Fanciful 
functional 
fences 


A working fence need not have a ho-hum 
design. The functions of the fences shown 
range from framing the view beyond to shut- 
ting out the world. But each fence has strong 
architectural interest as well. 


By SUSAN RENNER-SMITH 


constructions chosen for a wood fence. But as this 
spectrum of striking designs shows, a fence can take 
many forms—all of them functional. The fence’s role can А | 
vary according to your needs, such as defining an area, 1 Brick-post-serpentine | 
Continued 
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- icket, board, or post-and-rail—these are the usual 


framing a view, or perhaps enclosing a site for privacy. 

All but one of the redwood fences in this portfolio pro- 
vide privacy, but in varying degrees. The louvered fence 
(3) gives the feeling of seclusion while admitting glimpses 
of the view beyond. The stepped-board fence (7) presents 
a massive barrier to the outside, but its lattice top light- 
ens the look. 

Erecting a privacy fence means making a trade-off be- 
tween ventilation and seclusion. Erect too ponderous a 
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fence, and you risk creating an airless outdoor room. But 
a rugged windbreak makes sense for a site where strong 
prevailing winds make outdoor living uncomfortable. When 
designing a massive fence, be aware that the more it cuts 
off the winds, the stronger the fence must be. 

The staggered-box-beam fence (2) is the one non-privacy 
fence shown. But it illustrates a quality shared by all of 
these fences: It is overbuilt for its function. Though it 
evokes a massive sculpture, the fence was erected to frame 


4 Brick-post-serpentine 

Fence fastens to brick via steel hang- 
ers embedded during construction of 
posts. This technique would also work 
with concrete-block posts. To attach 
the fence to existing masonry, an angle 
bracket must be lag-screwed to a lead 
anchor inserted into a mortar joint. 


202 5 -BOLT 
| TO HANGERS 


Z«125 


ALTEKNATE Any. 

apiece ae 2 Staggered-box-beam | 

LAG 4CEEW The stepped platforms of these timber 
TO LEAP towers serve as seats and as plant rests. 
ANCHO. IN Like most of the other fences in this 
HEAD JOINT article, this one could be constructed 


of weather-resistant, pressure-treated 
lumber instead of the garden-grade 
redwood that was used here. 


16" « 16" BEI CK FIER — 
FOOTING BELOW 
FROST LINE 


3 Two-tiered-louver 
For a neat-looking fence, the 
louvers should be nailed in 


place. First nail a triangular 4 Trellis-shaded-slat 

block cut from a 2 x 4 next to Cracks between slats admit air; trellis 
the post, then set the 1 x 6 lou- top provides dappled shade. Left 
ver in place and nail to the untreated, redwood weathers to a drift- 


block. Nail an angle-cut 2 x 2 
against the louver. Another 
triangular block at the far cor- 
ner completes the row. 


wood gray. To stabilize color at buck- 
skin tan, builder applied two coats of 
clear water repellent, brushing first 
coat onto all surfaces before assembly. 
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5 Post-and-beam 

Floating battens nailed to a 2 x 6 give 
fence a solid look. The 2 x 6s are face- 
nailed to center posts and toenailed to 
end posts. Heavy hardware enhances 
rugged look while adding support. 
Hanging plant provides whimsical note 
to otherwise-serious structure. 


6 Board-and-batten 


Timbers atop this fence extend out to 
define a carport on the other side. The 
timbers can double as supports for 
hanging plants. To provide a mid- 
fence cutout for a hanging plant with- 
out losing privacy, the circular frame 


was boxed and the inside painted white. 


7 Lattice-top-board 

Grooves in 4 x 4 rails accept 1 x 8 slats, 
making a super-solid privacy fence. 
Design is only practical with moisture- 
resistant redwood and pressure-treated 
lumber; other woods would rot. Lattice 
top lightens somber look of fence while 
admitting light and air. 


the view while setting off a specific spot on the site. This 
crenelated fence is actually architecture—the ponderous 
pillars have a striking visual impact and buttress the de- 
sign of the house. 

The undulating appearance of the brick-pillared fence 
(1) was also planned by an architect. The serpentine- 
looking slats play against the stolid sturdiness of the brick 
pillars. The sap-streaked slats were carefully alternated 
to produce the look; the tree poking through the fence 


enhances the playful illusion of these creative elements. 
Another example of an architect’s fancy, the floating 
battens of the post-and-beam fence (5) make it look even 
more massive on the exterior (not shown). Because this 
fence's function is to shield a site elbowed by a busy street, 
the fortress illusion sends a signal to passing autos. 
The portfolio presented here gives just a sampling of 
the fanciful designs possible when fences are viewed as 
architecture as well as enclosure. 


MAY 1984 | 137 


From Austria: 


compact 


four-in-one tool 


The Emcostar 2000 combines four basic tools: table saw, 
band saw, disc sander, and shaper. Options include a lathe, 
mortising tool, flexible-shaft tool, and drum and belt sander. 


By A. J. HAND 


f multipurpose tools appeal to you 
as a way to save space, the new 
Emcostar 2000 from Austria should 
get your attention. The whole rig 
takes up about as much space as a 
Black & Decker Workmate. You get 
four tools in the base model: table saw, 
band saw, disc sander, and shaper. How 
do they work? 
As a table saw, the tool has plenty 
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of power. I ripped ash more than two 
inches thick with no problems. The 
blade arbor runs smooth and true. 

On the debit side, the table is small 
(16 by 27 inches) and awkward for 
handling large stock. You can add out- 
board support to handle larger work, 
but the table—not the arbor—tilts for 
bevel cuts, and you can't use supports 
with a tilted table. 

As a band saw, the tool, again, has 


Emcostar 2000 pivots on its base to go 
into table-saw mode (left) and swivels 
into an upright position to become a 
band saw (top). Changing drive belt 
from one pulley to another completes 
the transformation. Shaper mode uses 
router bits and works off the saw table 
(above). Removable crank raises and 
lowers table to adjust depth of cut. 


plenty of power; the blade guides are 
of good quality, so the saw tracks true. 
But the upper guide assembly can 
shift out of line when you raise or 
lower it. 

Shaper? Really a chuck that takes 
/4- and 9s-inch router bits, it works 
off the table saw's table. Useful table 
size in the shaper mode is only five 
by 27 inches. Cutting speed is 8,000 
rpm, with plenty of torque. 

For the disc-sanding mode you sim- 
ply replace the circular saw blade with 
a sanding disc. It works fine, but an 
eight-inch-diameter disc is a bit small 
for a lot of work. 

Overall, the Emcostar is easy to 
shift from one mode to another. In most 
cases all it takes is a belt change and 
a quick flip of the tool. At about 130 
pounds, the tool is solidly built, made 
with heavy sheet steel throughout. 

Options for the tool include a lathe, 
mortising machine, drum and one- 
inch-belt sander, and flexible-shaft 
tool. I didnt get a chance to check 
them out, however. Price of the basic 
tool is $895. It's imported by Emco 
Maier Corp. (2050 Fairwood Ave., 
Columbus, Ohio 43207). 


Bargain bits 


ГЇЇ admit I wasn’t too impressed with 
this router bit when I first looked at 
| it. Stamped steel with a hollow, rolled | 
| shaft? Wouldn't it flex and chatter 

Y under load? 

It didn't in my tests. Despite its 
revolutionary design and the fact that | 
the cutting edges were visibly nicked 
right out of the blister pack, the new 
Credo Dura-Sharp bit (Omark In- 
dustries, 2765 National Way, Wood- 

Р burn, Ore. 97071) did a good job. Even 
though the package recommends a 

> maximum cutting depth of Vs inch, I 

ran it through hard maple at three 

times that depth without problems. In 

fact, the quality of the cut it produced 

was on a par with the work turned 

| out by a conventional high-speed steel 

| bit I had on hand. Given identical 
conditions— wood, type of job, feed 
rate—these new bits will last just as 
long, too, the company claims. Yet 
they cost about 40 percent less: The 
line (23 bits in all) ranges in price 
from $1.39 to $4.99 per bit. 

7 Why so cheap? "The bits are made 
of a proprietary steel alloy developed 
specifically for woodcutting," explains 
Saul Caprio, Omark's merchandising 
manager. (Omark claims considerable 
expertise in woodcutting as the man- 
ufacturer of Oregon-brand chains for 

а chain saws.) The bits are stamped out 
of the alloy rather than being cast or 
machined as are high-speed steel bits. 
That makes them much cheaper to 
produce. 

Ill stick with my quality carbide 
bits for most jobs, especially because 
I already have them. But if I were 
starting over again, these bits would 

+ be а fine way to get а good selection 
at low cost.—A. J. Hand | 


Saves 
gasoline 
in back. 


Havoline Supreme's formula blends nine 
Texaco-developed additives with highly 
refined base oils. It helps protect against 
friction, wear and harmful acid, sludge and 
varnish deposits. It also helps save gasoline. 

АП Havoline motor oils exceed tough 
API-SF requirements, and Havoline Supreme 
10W-30 and Havoline single grades exceed 
the API-CC requirements for diesel engine 
oils. For high performance engines, there's 
SF/CC rated Havoline Super Premium High 
Performance 20W-50. 

Get the Havoline that's right for you, and 
get proven protection you can trust. 


TEXACO 63 
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Home-video wars: 


New 8-mm camcorders 
challenge 12-inch VCRs 
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Kodak's one-piece camera- 
recorder, using pocket-sized 
eight-mm cassettes, has forced 
similar entries from VHS- 
and Beta-format firms. Now, 
eight-mm is being pushed for 
home movies. But long-play 
tapes and machines will en- 
courage off-the-air recording 
and prerecorded movies. 


By JOHN FREE 


Kodak engineer Thomas Rice, 

flipping back the lid on an un- 
usually small video cassette. “It’s like 
no other tape you've seen before." In- 
side the package—slightly larger 
than an audio cassette—I spotted an 
eight-mm-wide (about '^- inch) ribbon. 
The tape's pure-metal finish gleamed 
like chrome. 


“Т ake a look at this tape,” said 


Continued 
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Kodak’s top-of-the-line model 2400 
autofocus camcorder has an amazingly 
tiny CRT in the eyepiece that lets you 
review recordings on the spot. Cradle 
and tuner-timer options (left) provide 
TV playback and broadcast recording. 
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-= You set out to learn a skill. 


=> 


You end ир with a kind 
— ef pride-you-didn't know was 
possible. You're Navy-trained 
. and now you know how it 
` feels to be one of the best. 
'The Navy Adventure 
starts with a choice of over 
sixty career fields including 
advanced communications, 
micro-electronics, aviation, 
even nuclear power. 
You choose. You train. 


з It’s Not a 


Then, on-the-job experience 
turns what you’ve learned 
into a skill you can call your 
own. But more than that, 
you've learned to take charge 
and lead. To motivate people 
to work together like a team. 
You start out earning 
over $550 a month plus 
housing, food, and special pay 
for sea duty. And as your 
skill and experience grow so 
does the pay. But the biggest 


benefit is something money 
can't buy. эс SN 
One day you feel yon 
standing a little tallez— = 
straighter. You're proud of "iF 
who you are, of what you 
do, of being one ofthe bes 
And it feels great. س‎ 
It’s a part of the Navy ^ 
Adventure you'll remember 
for the rest of your life. Call 
toll-free, 800-327-NAVY. Find 
out more about it. 


A Job, It's An Adventure. 


New 8-mm camcorders 


Rice pushed the shirt-pocket-sized 
eight-mm cassette into one of Kodak's 
new combination camera-recorders 
(camcorders) designed to rest on your 
shoulder. Then he showed me how the 
battery-powered, remarkably compact 
machine can be used to make home 
movies anywhere, can be plugged into 
an AC adapter for playback on a TV 
set, and can be used with a tuner- 
timer accessory to record programs off 
the air. 

Kodak's modular eight-mm video 
system, called Kodavision 2000, marks 
the giant photography firm's entry 
into consumer electronics. Made by 
Matsushita in Japan, Kodavision em- 
ploys new high-density videotape 
technology that makes feasible ultra- 
compact VCRs with extended recording 
and playback times. And with other 
firms readying eight-mm machines, a 
major battle is brewing between the 
new technology and standard VCRs 
based on '5-inch-wide metal-oxide 
tapes. More about that later. 

The new Kodak system offers two 
Kodavision eight-mm camcorders. 
They have similar features, but the 
high-end autofocus model has three 
video heads instead of two, giving it 
superior still-frame and single-frame 


advance. When I pointed this cam- © 


corder, its f/1.2, 6:1 zoom lens whirred 
faintly as the automatic-focusing sys- 
tem (see drawing) instantly adjusted 
it. Peering into the electronic view- 
finder, I saw a tiny, circular black-and- 
white video image. 

In the record mode, electronically 
generated digits on the viewfinder 
image began changing. "With about 
one count per second, those digits give 
you a fair idea of how long you've been 
recording," said Rice. А memory fea- 
ture lets you quickly find the spot 
where you began taping. The high-end 


camcorder will also put the date in - 
each recorded picture, fade pictures in | 
or out, copy still negatives and slides, 


and quickly review the last five sec- 
onds you've recorded. 

The system also includes a cradle 
(see photos on preceding page) to hold 
the camcorder and feed pictures into 
your TV. Kodak will also market a 
less-expensive AC adapter. It provides 
most of the cradle's functions: battery 
charging, АС power, input-output 
jacks, plus an RF modulator for a 
TV signal. But instead of using the 
cradles front-panel controls (linked 
by cable to the camcorder), the mem- 
brane-type controls on the camcorder 
must be operated directly. 


Steep price tag 


List prices for Kodavision compo- 
nents are stiff. Kodak's full-feature 
camcorder is $1,900; the less-elaborate 


model is $1,600. The cradle is $200, 
and a tuner-timer (to enable you to 
record and play back TV programs) 
is $300. 

That adds up to $2,400 for a top- 
end eight-mm portable/home system 
that records up to 90 minutes on one 
cassette. How does that compare with 
V5-inch camcorder systems? Sony's 
$1,600 record-only Betamovie cam- 
corder [PS, May '83; also reviewed in 
an upcoming issue] lacks several fea- 
tures that are standard on Kodak's 
high-end eight-mm machine. But the 
Betamovie records up to three hours 
and 20 minutes on one cassette (al- 
though even the Kodak machine's re- 
cording time is more than adequate 
for home movies). А separate Beta- 
format VCR needed for playback of 
Betamovie tapes, with hi-fi audio 
(standard in eight-mm), is about $900 
and can record five hours off the air 
on one cassette. This Betamovie sys- 
tem totals $2,500. 

Meanwhile, firms marketing V2-inch 


Keeping home movies in focus 
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VHS hardware will soon offer the 
VideoMovie camcorder. It records just 
20 minutes on a special (VHS-C) mini- 
cassette that can be played back using 
the VideoMovie machine or, with a 
cassette adapter, in any VHS deck. 
VideoMovie's price hasn't been an- 
nounced as of this writing. 
Camcorders eliminate some on-the- 
go recording problems encountered 
with a separate VCR and camera: no 
camera cord to entangle you and no 
strap for a 10-to-25-pound VCR bruis- 
ing your shoulder—although some of 
the newest compact VHS portables 
weigh only six to 10 pounds. Zenith's 
and RCAs lightweight recorders plug 
into a separate tuner-timer without 
cables. КСА $1,300 two-piece system, 
like many VHS machines, records 
eight hours per cassette. A full-feature 
camera lists for $1,200, so this sys- 
tem costs $2,500. 
All are gearing up to convince you 
that their technique is best. Kodak, 
Continued 
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Despite automatic features in Kodak’s three-head, five-pound model 2400 (above), 
the camcorder bristles with controls. An autofocus feature employs an infrared 
(IR) source above the 6 х power-zoom lens and an IR sensor beneath it to detect 
reflected light. A computer figures distances to objects by triangulation. 
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New 8-mm camcorders 


with no commitments to VHS or Beta 
(other than a new line of TDK-made 
¥2-inch tapes), promises a major mar- 
keting effort later this year. By com- 
parison, RCA, GE, and others that sell 
VHS- or Beta-format VCRs are down- 
playing their eight-mm product an- 
nouncements, stressing that '%-inch 
hardware is not being outdated by 
eight-mm. 

In a battle between eight-mm and 
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Eight-mm camcorder 
design announced but 
not detailed by GE (top) 
is similar to Kodak mod- 
els but has battery com- 
partment in extended 
handle. N.V. Philips may 
introduce model in 
Europe with detachable 
VCR section (middle, 
left and right) that has 
freeze-frame and fade- 
in/fade-out functions. 
Some U.S. firms may 
market Philips model. 
RCAs eight-mm ma- 
chine (left) is similar to 
Kodak's; it will be avail- 
able later this year. 


V»-inch formats, recording time and 
picture and audio quality will be 
crucial. So far, eight-mm is outgunned: 
Recording time is suitable for home 
movies, but it's just barely adequate 
for off-the-air recording. RCA says that 
its machine will record two hours on 
eight-mm cassettes with thinner tape 
(10 microns [0.0004 inch] instead of 
13). Kodak's machines could use the 
two-hour tapes, too. 


Audio from the new eight-mm ma- 
chines is exceptionally good. Sound is 
encoded as an FM signal and recorded 
on the video tracks. А similar tech- 
nique is used in new Beta and VHS 
stereo hi-fi decks [PS, Nov. '83] and 
delivers fidelity almost as good as that 
of digital compact discs [PS, Nov. '83]. 

Sound like state-of-the-art hard- 
ware? Not quite. First-generation 
eight-mm machines so far lack stereo 
capability—just when broadcasters 


and TV manufacturers are preparing- 


to deliver stereo TV sound. 

"When you have two-hour recording, 
perhaps in a year or more, you'll start 
to see prerecorded tapes made in the 
new eight-mm format," said Rice. 
“When you get to that point, you'll also 
start to see stereo models. АП of the 
capabilities are there to do it." 


The real macaw 


How good is picture quality on eight- 
mm machines? At an electronics show, 
more than a dozen noisy, brilliantly 
colored macaws helped convince me 
that Kodak's machines—at least its 
early demonstration models— deliver 
video that matches VHS or Beta. An 
eight-mm recording made as the birds 
preened and squawked provided pic- 
tures on a monitor that were equal to 
l/5-inch-tape recordings. 

But eight-mm image quality may 
depend somewhat on the tape you use. 
"There are two types of metal tape 
suitable for use in eight-mm video 
systems: metal-evaporated and metal- 
particle," explained Noel Proudfoot of 
Kodak's Photographic Technology Di- 
vision. When the first type is made, a 
cobalt-nickel alloy is evaporated on a 
plastic base, producing a thin layer of 
metal instead of the separate metal- 
oxide particles in ordinary tapes. The 
second eight-mm tape is made with 
pure iron (non-oxide) particles sus- 
pended in a binder. 

"Metal-evaporated tape gives some- 
what higher performance and will 
probably cost more," Rice told me. "It's 
analogous in price and performance 
to standard-grade and high-grade tape 
today in '5-inch." 

Although the new eight-mm hard- 
ware seems to offer excellent per- 
formance, second-generation gear 
equipped with two recording speeds 
(two- and four-hour modes), stereo, 
and other new features may irk owners 
of early eight-mm machines. But rapid 
changes seem inevitable: "Keep in mind 
that eight-mm video is a new technology 
just starting out on its growth curve," 
said Dr. Charles Farran, program di- 
rector of Kodak's Photographic Plan- 
ning Group. “We can expect continued 
innovation and sophistication for the 
next decade or more.” 05] 
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GOOD NEWS FOR CABLE VIEWERS, VCR OWNERS AND COMPUTER/VIDEO GAME USERS 


Radio Shack Makes it Easy 
to Improve Your (Vide o) Image 


A Sampler of Affordable _ 
Accessories from | 
Our Ene 


AES 
о SELECTOR 


Our Archer® Amplified Video Selector elimi- 
nates "cable swapping" in expanded systems. Five 
75-ohm inputs for Antenna, Cable, VCR, Aux 1 and 
Aux 2. Three switched outputs for main TV viewing, 
VCR recording and remote TV viewing. Each output 
has a separate VHF/UHF amplifier for high isolation. 
Improve and organize your system for only 89.95 


Five-Input Video Selector has two outputs. It's 
ideal for use with a TV and VCR. Only 39.95 


The Cable-TV Block Converter returns channel 
selection to your TV, VCR or its remote control and 
lets you watch one channel while recording another. 
Converts mid and super-band cable channels to 
UHF and has а fine-tuning control for best possible 
reception. VHF output for your regular converter. 
Does a lot for only 29.95 


We call it the Stabilizer-Plus because it stops 
annoying roll and jitter on prerecorded tapes—and 
more. It’s an Enhancer that improves picture clarity, 
a VNR that reduces video "noise", a Fader that lets 
you edit tapes and dub-out commercials, and a qual- 
ity RF Modulator. Very easy to use because it pro- 
vides a “split-screen” comparison of original and 
processed video. Video inputs and outputs for extra 
versatility Only 99.95 
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IE] Radio Shack’s Color Processor gives you per- 
fect color from VCRs, satellite receivers, video disc 
players and cameras. Extended-range controls let 
you correct imbalances that can’t be improved with 
the controls on your set. Many special-effects uses, 
too. Video input/output. 99.95 


[Р] Indoor 10 dB Booster Amplifier reduces loss 
caused by passive splitters and long cables. For 
channels 2-13, FM, mid and super-band cable. 9.95 


С! Indoor Distribution Amplifier with same chan- 
nel coverage as Booster and four outputs. 12.95 


Radio Лаек 


A DIVISION OF TANDY CORPORATION 


| Send for Your FREE Radio Shack Catalog | 
Mail Coupon to Radio Shack, Dept. 84A-138, 
300 One Tandy Center, Fort Worth, TX 76102 


| | 
| | 
| | 
| NAME ______ | 
| | 
| | 


Prices apply at participating Radio Shack stores and dealers. All AC-operated 
Radio Shack video accessories are U.L. listed for electrical safety. 


Bits & Bytes 


By WILLIAM J. HAWKINS 


High-resolution touch screen 


When it comes to connecting computer 
gear—interfacing—there’s no prob- 


lem: Serial, parallel, IEEE, and a slew 


of other hardware standards and soft- 
ware protocols have them communi- 
cating better than politicians at a 
fund-raiser. But when it’s time to work 
with humans, the silicon smarties un- 
derstandably fall short. The result is 
a relatively quiet but growing area of 
“human-interface” techniques that 
promises to be as important as the 
computer itself. 

The latest attempt, shown above, 
is a high-resolution, high-speed, 
touch-screen monitor from Micro- 
Touch Systems (400 W. Cummings 
Park, Woburn, Mass. 01801). It’s de- 


| signed to replace the standard dis- 


play on the IBM PC. Like other touch 
screens, you merely point to a specific 


spot to give a command. The differ- | 


ence, however, is that the MicroTouch 


| screen has a 1,024-by-1,024-point reso- 
| lution and samples 100 touch areas 


every second. That allows you to liter- 
ally draw with your finger, for exam- 
ple, or pick out detailed sections of 
word-processing text (not just whole 
paragraphs). 
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It sounds good, but touch-screen 


| technology does have some pitfalls. De- 
| spite higher-resolution-reaching icon 
| levels, actual work 1s still limited to 


the size of your fingers. (Logically, 


| using a more-precise pointing device 


defeats the whole purpose, i.e., direct 


| interface between user and computer.) 


And there may be a few practical prob- 
lems as well: scratches and smudges 
on the screen surface from all-day 
poking. 

Have they found the perfect human 
interface? Not yet, but they're getting 
closer. 


Computer soap opera 


It goes like this: CP/M from Digital 
Research was the de facto standard 
operating system for small computers. 
But IBM and Digital Research couldn't 
agree on an operating system for the 
PC, so Big Blue went to Digital's rival, 
Microsoft, for its MS-DOS operating 
system. Naturally that hurt Digital 
Research. But the story's not over. 
To plan for the future, IBM wanted 
a multi-user operating system for the 
PC (which allows many people to use 
the computer at the same time). Did 
it choose XENIX, the multi-user sys- 


tem designed by Microsoft? Too ob- 


vious. Instead it went to its own rival, 
AT&T, for UNIX, a system already be- 
coming a standard on large computers. 
But in the meantime, AT&T hired 
Digital Research to write UNIX pro- 
grams. Confused? So is everyone else. 


Empty shelves 


"Off-the-shelf" software may be a | 


thing of the past if companies such as 
Xànte (6846 S. Canton, Tulsa, Okla. 
74136) and Micro D (17406 Mount 
Cliffwood Circle, Fountain Valley, 
Calif. 92708) have their way. The idea: 
There is no software on store shelves. 
Instead, there's a "production sta- 
tion.” When you ask for a program, 
the salesperson pushes a button and 
the production station calls an “elec- 
tronic warehouse." The program is 
sent over the phone line to the store, 


and within five minutes, say the soft- | 
T | ware companies, out pops a labeled | 


disk or cassette recorded in the proper 


| format for your computer. А similar 


system could send software directly 
to our homes. That could create a new 
sales approach—and angry dealers. 


| Anti-theft device. 


Designed to be implanted in car ra- 
dios, tape decks, and now personal 
computers, the Kaish Circuit prevents 


them from being used without first en- | 


tering a password known only to the 
owner. It's a fine idea, but one that 
will need lots of cooperation from the 
computer makers to work. Unless it's 
installed on an entire line of products, 
even a savvy thief (one who has heard 
of the Kaish Circuit) wont know which 
computer to take and which one to 
leave behind. The Kaish Circuit was 
devised by International Electronic 
Technology (1931. Mott Ave., Far Rock- 
away, N.Y. 11691). 


Smile when you think that 


You turn on your computer, and an 
angry, contorted face appears on the 
display. What do you do? Relax. Then 
the biofeedback information from the 
headband you're wearing (see, this 
gets more interesting) tells the com- 
puter that you're gaining control of 
your emotions. As stress and muscle 
tension begin to disappear, the face on 
the screen slowly turns to a smile. 
What happened? You've learned to 
relax using one of three special soft- 


| ware games and a biofeedback adapter 


system called Relax. Made by Synapse 
(5221 Central Ave., Richmond, Calif. 
94804), it's $89. Continued 
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тне COLLECTOR 


10" x 10" panel 


FRESH AIR BREAKTHROUGH! 


SAVE 25% 


NOW ONLY $89.95 


ORIGINALLY $119.95 


AMERICA'S PHENOMENAL ACCEPTANCE 
OF “THE COLLECTOR” RESULTS IN A NEW 


LOWER PRICE 


IF YOU WANT CLEAN FRESH AIR OR YOU'VE UNPLUGGED YOUR POPULAR 
FILTER-FAN UNIT BECAUSE IT DOESN'T WORK THEN READ THIS... 


Is your indoor air fresh, clean, and alive? Indoor air 
pollution is becoming a national health hazard. 
Energy efficient, airtight buildings are stifled with 
stale, polluted air which contains tobacco smoke, 
smoke and soot from fireplaces, heating systems, 
and cooking appliances; as well as dust, pollen, 
viruses, and bacteria. Most of these pollutants are 
so small (under 5 microns) that they are not 
effectively removed by common, small filter-fan 
units. Scientific tests show that these noisy, toy-like 
devices which emit chemical "citrus" odors are no 
match for The Collector, by Zestron, in thoroughly 
cleaning indoor air. 


ZESTRON BRINGS YOU NATURE'S ANSWER 

You know how fresh and vibrant the air feels right 
after arainstorm, in the mountains, or near a water- 
fall. That clean, alive, fresh air is rich in something 
important that is greatly depleted in our urban and 
indoor air. That missing element is negative ions, 
nature's own air cleaners. Many users experience 
great benefit from these amazing active ions, includ- 
ing feelings of aliveness, alertness and vitality 
similar to that experienced in the fresh mountain 
arr in addition, even hospitals use ronizers in 
some units. 
Filter-fan units do not emit negative ions. The 
COLLECTOR, by Zestron, creates trillions of these 
beneficial ions every second, while giving you the 
best performance, value, and technology in air 
cleaning. 


THE ZESTRON BREAKTHROUGH! 

Most ionizers clean your air but leave an untidy 
deposit of pollutants on room and furniture surfaces 
near the ionizer. The COLLECTOR takes ion 
technology a giant step forward by giving you 
superpowered ion output while depositing pol- 
lutants from your air on Zestron' s exclusive easy to 
clean Collector Panel. 


AMAZING DEMONSTRATION! 

Unplug your COLLECTOR, place the ionizer unit 
and an ashtray on top of the panel. Place a lit 
cigarette in the ashtray and watch the smoke rise 
into the air. Now plug it in, and amaze yourself and 
friends as the smoke barely rises above the ashtray 
and then nose-dives onto The COLLECTOR panel 
before it can enter the room air. This is accomp- 
lished entirely electronically with no moving parts. 
The COLLECTOR, by Zestron, is the only ionizer 
on the market that cleans the air powerfully enough 
to accomplish this test. 


THOUSANDS OF SATISFIED USERS 

Don't you, your family and friends deserve the 
healthy, clean, fresh air that Zestron ionizers have 
brought to thousands of satisfied users? Lisers 
write: "|l simply cannot believe how much better | 
feel " Dr EK. D.D S — МА; "I smoke heavily and it 
has cleared the air as advertised С.Р —WA, “It 
has done everything you say l'm amazed at the 
clean air, how it absorbs odors and collects dust. 
PM. К.Ү. 

When you use your COLLECTOR, you'll quickly feel 
the difference it makes and smell the freshness in 
your air. You'll actually see the elimination of smoke 
and dust in your air! 


SILICON VALLEY TECHNOLOGY 
The COLLECTOR, incorporating years of high 


reliability design experience, is built with quality 
parts in the heart of Silicon Valley, USA, to give you 
years of trouble free service. 

The COLLECTOR operates anywhere in your home 
or office for pennies a month and has nothing to 
wear out or replace. 


SUPERPOWER OUTPUT 


The COLLECTOR, by Zestron, is the only bipolar 
collecting ionizer with superpower output. The 
thoroughness and speed of air cleaning increases 
with more ion output, and Zestron ionizers give you 
the highest output (without detectable ozone). 
Don't be misled by low cost, low output units stating 
output at the emitter. Check the comparison chart 
below. Don't buy any ionizer not stating output 
using the industry standard of ions/cc/sec. at 
one meter. 


ADVERTISED 
IONIZER OUTPUT (1 m.) BIPOLARIZED 
lons/cc/sec. 
The COLLECTOR 1,200,000 YES 
by Zestron 
JSA Bubble not stated YES 
Orbit not stated YES 
AirEase not stated YES 
AirCarell 236.000 YES 
lon Fountain 540,000 NO 
Modulian 75,000 NO 


FREE ION DETECTOR 
A FREE remote ion detector comes with 
each COLLECTOR to verify and compare 
output. When you place the detector next to 
The COLLECTOR and a competitive unit, 
you will see greatly reduced or no output 
from the competitive unit! 


SATISFACTION GUARANTEED 
Order a COLLECTOR now and try it in your home or 
office risk free for 30 days. If for any reason you are 
not satisfied, return the unit for a full refund includ- 
ing return postage. The COLLECTOR has a full one 
year warranty on both parts and labor excluding 
abuse. 


ADDITIONAL DEALERSHIPS AVAILABLE 


Reorders are pouring in. Customers write: “We are 
enjoying the results of the first one and are ordering 
two more "Dr JB. M C —СА; "I madistributor for 
three other ion companies, and have to say | am 
extremely, extremely impressed." TN.— CA 

ZESTRON, the leader in ion technology, has created 
aunique DEALERSHIP PROGRAM. Call or write for 
details on this RISK FREE OPPORTUNIT Y. 


TO ORDER —CALL TOLL FREE 800-372-1200. 


In Calif: 800-392- 1200 or (408) 371-1200. TWX 
910 590 8032. Use your credit card or send 
check or money order to Zestron. Inc.. Dept. 
P45. 1901 S. Bascom Ave. Campbell. CA 
85008. Add $4.00 shipping and handling per 
unit. (Calif. residents add 6.5% tax.) Orders 
outside U.S. add 15% to unit cost. Order one at 
$89.95 or two at $79.95 each. For additional 
quantity discounts. call Zestron. Inc. 


**NEW PRODUCT RELEASE** 
CALL TOLL FREE ABOUT OUR NEW 
AUTOMOTIVE UNIT. 


148 | POPULAR SCIENCE 


Bits & Bytes 


lransputers are coming 


À new type of microprocessor chip, 
dubbed a transputer (from transistor 
and computer), has been introduced 


| by Inmos Ltd. (Bristol, England, and 


Colorado Springs, Colo.) The Inmos - 


transputer features new technology 
and a new method of processing com- 
puter signals that might rival the 
super-fast speeds planned for the fifth- 
generation computer project under 
way in Japan [PS, April '83]. 

The 32-bit processor can handle up 
to 10 million instructions per second. 
Moreover, the chip is designed for a 
parallel type of computer architecture 
(solving portions of a problem simul- 
taneously like Japan's fifth-genera- 
tion project or some super-computers). 
That means a series of transputers 
can be paralleled to boost processing 
speed further. Proprietary chip-manu- 
facturing technology aids the trans- 
puter's performance. 

This year, a number of other “true” 
32-bit microprocessors—having both 
32-bit data paths and internal archi- 
tecture—are slated for introduction. 
Virtually all 32-bit microprocessors 
marketed to date have data paths only 
eight or 16 bits wide, which can limit 
performance. The processor chips 
promise a new generation of super- 
efficient microcomputer work stations. 


Books and software 


€ Computer Images: State of the Art, 
by Joseph Deken (Stewart, Tabori & 
Chang, Inc., New York, 200 pp., $25 
cloth, $16.95 paper), presents more 
than 250 striking computer-graphic 
pictures—printed on heavyweight 
glossy paper. Pictures range from ar- 
chitectural drawings to graphics pre- 
pared for Tron and Star Trek II. Eight 
chapters have brief, easy-to-under- 
stand text plus picture captions. 

e Home Energy Opti-Mi$er is a 
disk program from Shelter Software 
(Box 521, Emmaus, Pa. 18049; $39.50) 
for Apple and Atari computers that 
queries you about your home, sorts 
through thousands of heating-system- 
and-fuel combinations, then tells you 
if and how you could save money. It 
comes with a modest 31-page manual. 

® Celestial BASIC, by Eric Bur- 
gess (Sybex, Berkeley, Calif., 300 pp., 
$16.95 paper, $2 shipping) contains 
26 astronomy-oriented programs writ- 
ten for Apple II computers but usable 
on most popular models. Programs 
show you moon phases, Jupiter's satel- 
lites, where planets will appear in back- 
ground constellations, how to make 
time conversions, and more. 
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Kodak MP film. . . Eastman Kodak’s professional color 
o» motion picture (MP) film adapted for still use in your 
Ф. 35mm camera by Seattle FilmWorks. With micro-fine 


grain and rich color saturation, its quality meets the 
“exacting standards of Hollywood filmmakers. And with wide 


exposure latitude, you don’t have to be a pro to get great everyday 
shots or capture special effects. 


Experience remarkable versatility. Shoot in low light or bright 
light from ASA 200 up to ASA 1200. If 


Ф you’re shooting in tungsten lighting, 

D bu we'll color correct for this at no charge. 
TI nts and And enjoy the option of prints or slides, 

| ot both, from the same roll. 

e It's economical, too. For example, 

we'll process your film, send you mounted slides, 

| es negatives and a new roll of film —all for the 

incredibly low price of $4.60 per roll plus postage 

f h | and handling. Quick, convenient mail order 
roni { € Try our istroductory offer. Of course it 
costs us more than $2 to send this to you. But 

| we're confident that once you've tried the 
Same TO film, you'll become a regular customer. Why 
| : not see what this quality film can do for your 


service . . . plus substantial savings. 
photography. Send in today! 


Mail to: Seattle FilmWorks 


INTRODUCTORY OFFER ^ sensiaene Wen, PO: Box -34050 


Seattle, WA 98124 


[] Rush me two 20-exposure rolls of your leading NAME 
KODAK MP film — Kodak 52479 (200 ASA). 
Enclosed is $2.00 (U.S.). I'd like to be able to get ADDRESS 
color prints or slides (or both) from the same 
roll and experience the remarkable versatility of 
this professional quality film. STATE 7IP 


CITY 


Limit of 2 rolls per customer. 


We also offer slides and a free replacement roll with regular Kodacolor print films. Yes, slides from Kodacolor! 


1984 Searle FilmWorks Kodak 5247 is a registered trademark of the Eastman Kodak Company. 
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By JOHN FREE 


Tiny TVs 


Britain's Sinclair Research provided a 
U.S. showing of its 12-ounce, two-inch 


flat-screen TV [PS, March] at the Las | 


Vegas electronics show early this year. 
The UHF-only flat-CRT pocket TV 
(above) was connected to a VCR be- 
cause its single-chip circuit must still 
be modified for VHF reception here. 
Picture quality through the set’s Fres- 


nel lens is only fair, however. (By | 
comparison, images on Sony’s flat-CRT | 


pocket set, without such a lens, are 
superior.) The U.S. availability date for 
Sinclair’s VHF-UHF set is tentatively 
this fall. It will cost about $125. 

At a small booth for Japan’s Citi- 
zen Watch Co. I also spotted a new 
liquid-crystal pocket ТУ with a 2.7- 
inch screen. Picture quality was dis- 
tinctly better (higher contrast) than 
images on Casio's current LCD model. 
But Citizen's prototype made viewing 
somewhat awkward: You look at pic- 
tures in a small mirror over the LCD 
panel that flips up 45 degrees (mini- 


| mizing ambient light on the screen). 


Marketing plans for this shirt-pocket- 
size set were not announced. 


1.6-pound video camera 


Konica introduced the world's light- | 


est color-TV camera (right) at the 
show. The 1.6-pound CV-301, pre- 
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Look and Listen 


viously shown in Europe, will retail 
for about $795. The tiny camera has 
a new '5-inch Cosvicon tube, claimed 
to greatly reduce ghost-like streaks in 
recordings. Horizontal resolution is 
more than 270 lines, and minimum 
luminance is 35 lux. Konica's new 
lightweight works with VHS or Beta. 


And, says Paul Miller, audio-video- 
division general manager, "the unit is 
ideally positioned for the eight-mm 
video format [see article in this issue]. 
We do not believe that the eight-mm 
system eventually adopted will be an 
integrated camera-recorder," he adds. 
"We believe that the format will in- 
clude separate ultra-lightweight cam- 
eras and recorders." 


Hi-fi VHS 
VHS firms presented their answer to 


| Beta hi-fi VCRs [PS, Nov. '83] in Las 


Vegas. Beta hi-fi decks achieve re- 
markable audio fidelity by recording 
a stereo FM signal with the spinning 
video heads along with the conven- 
tional audio track on one tape edge 
with a fixed head. I heard—and saw 
—demo tapes on several VHS hi-fi 
brands at the show. The VHS super- 
fidelity, not surprisingly, is just as 
pleasing to the ears as Beta hi-fi. 
One new deck, RCAs VKT550, for 
example, has an 80-dB dynamic audio 


| range, flat frequency response from 20 


to 20,000 hertz, and 0.005 percent 
wow and flutter. The front-loading 
VKT550, like other VHS high-end 


| decks, is feature packed: six-program, 


two-week timer; 105-channel tuning; 

infrared remote control; and several 

frame-access or speed functions. 
VHS hi-fi requires an extra set of 


heads on the spinning drum. They re- | 
cord FM audio signals in long helical 


tracks to a depth of about one micron 
(0.00004 in.). Shorter-wavelength video 
is then recorded over the audio, eras- 
ing it to a depth of about 0.3 micron. 
During playback, the spinning video 
and audio heads read these signals 
separately. It works fine. But the extra 
heads in the video drum—a total of 
five on RCAs VKT550— will make re- 
placement costlier than it already is. 


Quick looks 


e Zenith's stereo-TV transmission | 


method, used with dbx companding 
(expansion-compression) noise reduc- 
tion, was recommended by an electron- 
ics-industry subcommittee to the FCC 
as the best standard. Zenith and oth- 
ers say they'll market special adapt- 
ers once stereo broadcasts begin. 

e Home taping of TV programs 


doesnt infringe copyrights, ruled the 


Supreme Court. The five-to-four deci- 


| | sion settled a suit by movie producers 


against Sony. Now there's a Congres- 
sional bill pending with similar goals: 
It would attach royalty fees to sales 
of tape and machines for video or au- 
dio recording. 


* s 


In’72, I drove this 
car to Lauderdale for 
Spring Break. 

The girl I caught 

' staring at it married 
me the next year. 

|». Doyouthi 


e 


ink Id use just 
any motor oil? 


Г TA TU ^ PC WA, А'72 Blazer, raised on 
To this day, my wife 
swears she married me for it. 
So you could say I have a stake 

I | CM BL Lo. Mas in keeping it running right. 
елы Ж ы 4 ^ e a Which is why there was 
CO DM uA | 4 . Gulfpride in the crankcase 
back then. And why it's still 
there now. 

Of course, after 11 years, 
you can bet this car has had 
its share of dents and dings. 
What 4x4 hasn't? But for all 
the rough road work I've put ít 
through, the engine still purrs 
like a kitten. 

So I'll keep changing the 
oil every couple of months. 
And I'll keep right on using 
Gulfpride. 

After all, my wife says 
she'd leave me if it weren't for 
this car. ! 

I know she's m Super 
kidding. But still, ~ 10wiao _ 
I'm not taking | 

any chances. 


WHEN IT'S — — 
A MATTER OF PRIDE. 


Get a $2.00 rebate when you buy 

5 quarts of any grade of Gulfpride 

oil. For details, look for Gulfpride 

: | 4 ОЬ Ж displays at participating retailers. 
-Everything we do mak | 


pom — etae 


(C) 1984 Gulf Oil Corporation 


Wordless Workshop 


By ROY DOTY 


$50 to Jeff М. Schmidt of King City, Calif., for this idea. Send yours 
(with Social Security No.) to Wordless, PoPuLAR Science, 380 Madison 
Ave., New York, N.Y. 10017. Only purchased ideas are acknowledged. 
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Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 


From deck designs to paneling pointers, 
Georgia-Pacific has more ways to help you 
improve and protect your home than 
anyone... 

The Paneling Book—Features 32 pages of 
helpful paneling ideas and easy-to-follow 
instructions, ($2.00) 

The Roofing Book—A comprehensive, 
step-by-step guide for the roof-it-yourselfer. 
Includes estimating guide and inspection 
tips. ($1.00) 

The Deck Book—Techniques for turning 
Pressure Treated Lumber into decks, porches, 
pool areas and more. A favorite idea-starter. | 
($2.00)  . 

The Wallworks Book—Remodel, patch, Of , 
start from scratch—with tips from the people 
who know wallboard best. ($1.00) + 

Or, write us for a complete list of all 
G-P5 do-it-yourself literature. All to help 
you get the job done with confidence. 

To order, or for helpful advice on your 
home improvement project, write: 
Georgia-Pacific, Dept. PS, P.O. Box 48408, 
Atlanta, GA 30362. е 


WRITEUSFOR PRODUCTS. 
WRITE US FOR PLANS. — 
WRITE US FOR IDEAS. 

. WRITE US FOR ADVICE. 

. WRITE USFOR EXPERIENCE. 


Şo Wir Have EW) . Mi&' YOUCAN BUILD ON 
^ EU TH i OUR NAME: 


Em Georgia-Pacific 


wood, AnsulationGypsum Board, Hardboard, Siding, Paneling, Oriented Strand Board Wi yerbourd, Nails, Screws, 


4. 


© 1984 Georga Paie Con. ба a олу np deb 


registered trademark of the Georgia-Pacif 
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Music computer 


fic noise, can be added from a micro- 
phone or tape recording. 
Up to eight sounds and effects may 


key without affecting timing. The fin- 
ished piece can be edited, notes changed, 


and playing mistakes corrected. 


= | be simultaneously overlaid and com- The Fairlight Computer Musical 
pu" mam bined with rhythmic percussion to pro- Instrument (distributor: Fairlight 
you wan ) еа duce a 30-minute musical score. Ifthe U.S.A., 1610 Butler Ave., West Los 


Want to create orchestral harmonies, 
rock numbers, or complex melodic 
variations—even though you have 
only a little musical ability? It’s easy, 
say the Australian makers of Fairlight, 
a computerized instrument that can 
do all that and more. 

You can play chords or one- -finger 
notes on an attached six-octave piano- 
type keyboard (not shown). Or type in 
the notes you want on the alphanu- 
meric keyboard. You can also deter- 
mine their time value, volume, attack, 
decay, and effects—such as vibrato. 

As you compose, the screen gives an 
instant display of your composition in 
notation form, charts harmonic curves 
of simultaneous sounds at any point, 
or presents stored index pages to show 
the wave forms of all the different 
sounds. Don't like what you hear? 
Then trace a wave form of the sound 
you want on the screen with a light 
pen—it will be reproduced in music. 

Natural sounds, such as your voice, 
running water, a barking dog, or traf- 
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result is what you want, push a but- 
ton and store the results on a floppy 
disk for future playing. 

You can alter the tempo without 
changing pitch or transpose to another 


Angeles, Calif. 90025) uses a micro- 
processor to handle all the inputs, in- 
cluding a dual-disk library of some 
2,000 different voices, sounds, and mu- 
sical sequences.—David Scott 
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Learn robotics and 
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New NRI home training prepares you\ 
for a rewarding coreer i in Атса 
newest high-technology field. 


The wave of the future is here. Already, advanced robotic systems are producing Y with its environ- 
everything from precision electronic circuits to automobiles and giant locomotives. ment to sense light, 
By 1990, over 100,000 "smart" robots will be in use. sound, and motion. 
Over 25,000 New Jobs | You program it to travel 

Keeping this robot army running calls for well-trained technicians... people who | over à set course, avoid 
understand advanced systems and controls. By the end of the decade, conservative obstacles using its sonar 
estimates call for more than 25,000 new technical jobs. These are the kind of careers ranging capability. Program 
that pay $25,000 to $35,000 a year right now. And as demand continues to grow, in complex arm and body 


movements using its special 
teaching pendant. Build a 
wireless remote control device 
demonstrating independent robot 
control in hazardous environments. 
You'll even learn to synthesize 
speech using the top-mounted 
hexadecimal keyboard. 
Training to Build a Career On 
* NRI training uniquely incorporates 
b hands-on building experience to reinforce 
| your learning on a real-world basis. You get 
=, professional instruments, including a digital 
! multimeter you'll use in experiments and dem- 
onstrations, use later in your work. And you get the 
exclusive NRI Discovery Lab®, where you examine 
and prove out theory from basic electrical concepts to 
the most advanced solid-state digital electronics and 
microprocessor technology. Devised by an experienced 
team of engineers and educators, your experiments, 
demonstrations, and equipment are carefully integrated 
with 51 clear and concise lessons to give you complete 
confidence as you progress. Step-by-step, NRI takes you from 
the beginning, through today, and into an amazing tomorrow. 
Send for Free Catalog Now 
Send for NRI's big free catalog describing Robotics and 
Industrial Control plus over a dozen other high-technology 
courses. You'll see all the equipment you get in detail, get complete 
descriptions of every lesson, find out more about career 
opportunities for trained technicians. There's no cost or obligation, so 
send today. Your action today could mean your future tomorrow. 


NBI NRI SCHOOLS 


salaries have no place to go but up! 
Build Your Own Robot As You Train at Home 

Now, you can train for an exciting, rewarding career in robotics and 
industrial control right at home in your spare time. NRI, with 70 years of 
experience in technology training, offers a new world of opportunity in one of 
the most fascinating growth fields since the computer. 

You need no experience, no special education. NRI starts you at the 
beginning. takes you in easy-to-follow, bite-size lessons from basic electronics 
right on through key subjects like instrumentation, digital and computer 
controls, servomotors and feedback systems, fluidics, lasers, and 
optoelectronics. And it's all reinforced with practical, hands-on experience to 
give you a priceless confidence as you build a programmable, mobile robot. 
Program Arm and Body Movement, Even Speech 

Designed expecially for training, your robot duplicates all the key ele- 
ments of industrial robotics. You learn to operate, program, service, and 
troubleshoot using the same techniques you'll use in the field. It's on-the- 
job training at home! | 

Building this exciting robot will take you beyond the state of the 
art into the next generation of industrial robotics. 

You'll learn how your completely self-powered robot interacts 


чал, 


= 


за ts —Á = К McGraw-Hill Continuing 
| Education Center 
ны te ultimeter with 34- 
digit LCD readout 751 fast track training lessons dz 3939 Wisconsin Ave. 
[| M 1 | Washington, DC 20016 
WE'LL GIVE YOU TOMORROW. 
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No ordinary padlocks for a guy like this. When it comes to pro- 
tecting tools and equipment, he wants the high security of a 
hardened steel shackle and a hardened sol id steel body. Plus the 


rugged dependability of a double 
steel ball locking system. Only 
one line of high security 
padlocks gives him all this. 
The Tough Americans. 
From American Lock. At 
hardware stores, home 
centers, and locksmiths 


everywhere. 
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Features full-color 
metallic look decal 
with blue neck band 
and sleeve trim. 
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| | G U S. made high- 
SPECIAL OFFER! Get your own US made high: 
T-shirt. Just attach a check or money order for only $4.95 and the word 


“American” from any American Lock package or box to this coupon. Or 
without a padlock or hasp purchase simply send a check for $7.95. 


Name 
Address 
Cy RA م‎ 


Indicate T-shirt size(s): Adult Small O Medium O Large Û 
Extra Large 1; Youth Medium 1 Youth Large Г] 


(Allow 4 to 6 weeks for delivery.) Р5-5 
Mail to: American Lock T-shirt Offer Make your check 
HANIG & KONIK, INC. payable to: 


Р.О. Box 1027, South Holland, IL 60473 НАМІС & KONIK, INC. 
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Build your own ultralight 


[Continued from page 107 | 
exhaust-manifold bolts, and readjusted 
the idle to about 2,000 rpm. 

Finally the craft was ready. The 
next day my dealer, Woody Cahall of 


| Windstar Aviation near Baltimore, 


flew up to Dee Jay's, a privately 
owned, 2,200-foot grass strip in Ono, 
Pa., to check out my work. (Eipper 
dealers are required to fly the ultra- 
lights they sell before the owners do.) 
He went over the Quicksilver thor- 
oughly, inspecting every nut and bolt, 
cable and tube, fabric and bungee. 
Then he swung into the pilot's cage 
and taxied onto the runway. 

After a couple of low-power crow 
hops (flying a foot or two above the 
ground) he pushed in the throttle, 
took off, and flew around the field. 
After a couple of passes over the run- 
way he landed. The craft felt fine and 
responded nicely to the controls, he 
reported, congratulating my work- 
manship. The only problem was that 
it tended to turn right all by itself. 
We pop-riveted a thin aluminum trim 
tab—provided in the kit for just this 
purpose—to the trailing edge of the 
rudder to curb that tendency. 


Ready for flight 


The butterflies were flapping when 
Woody told me to get into the seat. 
I chewed gum to relax as I prac- 
ticed taxiing, turning, and crow hop- 
ping. When I felt I was ready, I shoved 
the throttle all the way forward, and 


| the Quicksilver literally leaped into 


the air. 

Since I first flew, Гуе spent a lot of 
my time airborne—becoming profi- 
cient with the Quicksilver's handling, 
testing its performance, and trying 
out a host of ultralight accessories 
(see box). In general, the craft is a 
gentle, forgiving machine, with no sur- 
prises hidden in its personality. The 


| Quicksilver is positively stable in уам, 
| pitch, and roll, and it offers sparkling 


performance. 

Every time I fly it, Гт like a kid 
with a new toy at Christmas. I am 
awed each time I bank into a vertical 
turn. The countryside tilts, and the 
pond below looks like a whirlpool 
around the inside wing. I can hear the 
sound of the wind in the wires as the 


| wings slice through the early-morning 


air. I can hardly believe this is real. 
At last, I can really fly. 

While the Federal Aviation Admin- 
istration does not require an ultralight 
pilot to have a license, it would be fool- 
ish to buy a kit, put it together, and 
head for the wild blue yonder with- 
out proper training. Ultralights are 
real airplanes, not toys, and a good 
deal of skill is necessary to fly them 
safely. Contact your dealer for flight 
training. 
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PERSONAL COMPUTER 


Recognized as the authoritative source for micro users! 


Superior Performance, 


Practical Price! 


More programs, projects, ways to use your micro 
for home, hobby, education, and business! 


select 5 Books 
for Only *2*” 


1478 
List $19.95 
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THE COMPUTER 
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Plus FREE For Joining ———» 


7 very good reasons to join 
The Computer Book Club® 


“ Big Savings. Save 20% to 75% on books sure to increase 
your computer know-how 

* No-Risk Guarantee. All books returnable within 10 days 
without obligation 

* Club News Bulletins. All about current selections— mains, 
alternates, extras— plus bonus offers. Comes 13 times a year 
with hundreds of up-to-the-minute tities you can pick from 

* "Automatic Order.” Do nothing, and the Main selection will 
be shipped automatically! But . . . if you want an Alternate 
selection—or no books at all—we'll follow the instructions you 
give on the reply form provided with every News Bulletin 

* Bonus Books. Immediately get a Dividend Certificate with 
every book purchased and qualify for big discounts of 6096 to 
B0 96 

* Extra Bonuses. Take advantage of added-value promo- 
tions, plus special discounts on software, games, and more 
* Exceptional Quality. All books are first-rate publisher's edi- 
tions selected by our Editorial Board and filled with useful, 
up-to-the-minute information 
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a BASIC Statements 
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List $17.95 
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List $21.95 


i The Gomputer Book lu i 
l| P.O. Box 80, Blue Ridge Summit, PA 17214 1 
i Please accept my membership in The Computer Book Club* and send the 5 volumes i 
circled below, plus my FREE copy of BASIC Statements, Commands and Functions, 
й billing me $2.95 plus shipping and handling charges. If not satisfied, | may return the 
| books within ten days without obligation and have my membership canceled. | agree ij 
to purchase 3 or more books at reduced Club prices (plus shipping/handling) during { 
li the next 12 months, and may resign any time thereafter. 
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Valid for new members only. Foreign applicants will receive special ordering instructions. Canada i 
ii must remit in U.S. currency. This order subject to acceptance by The Computer Book Club* 
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Tool fower 
rolls your toolbox 
fo the job 


After years of walking back and forth 
between my wall-mounted tool board 
and current project, I finally converted 
to this free-standing tool tower. It 
doesn't steal valuable wall space, and 
it packs a lot of storage (about 112 
square feet) into just 16 square feet 
of floor space. By mounting it on cast- 


ers, I’m able to move it close to a job 
or move it away if a big project re- 
quires additional elbowroom. 

Building it is simple. Start with a 
34-inch plywood base, 34 inches square. 
Screw a 1X2 pine frame, measuring 
four feet wide by any height you desire, 
to the plywood base. I made mine 
seven feet tall. Directly down the cen- 
ter of this frame, install a 1x2 cen- 
ter strip. Cover both sides of the frame 
with !4-inch perforated hardboard. 
Don't use ¥-inch: It's too flimsy to ad- 
equately support the weight of the 
hardware. 


| There is only ONE leader . . . Wheel Horse. Weeds vb 
„рте. Backed by Wheel Horse engineering and design excellence, this- 
Work Horse LT-1100 3- -speed lawn tractor is available at a price you __ 

can afford. Only $999!* This spring, you or? ee P 


value” їп а lawn tractor anywhere 


-Wheel Horse det tl is now available 1 to quoi ified | wer e in [t б 


‘WORK HORS 3 


^y ^ Wheel 


| "Base price for tractor only. Mowers and other attachments optional — available at participating Wheel Horse dealers only. 
Freight, dealer prep, delivery, state and local tax not included. 


Monufactured by Wheel Horse Products, Inc., South Bend, Indiana. 1-800-348-2424. In Indiana, coll 1-800-552-3333. 
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Next, make two more frames. They 
should be 23% inches wide by your 
chosen height. Screw the frames to the 
faces of the larger board you've al- 
ready mounted on the base. Drive your 
screws into the center strip of the 
larger panel's frame. Then drive a cou- 
ple of screws up through the base into 
the bottom of the frame pieces. Once 
the frames are mounted, cover them 
with perforated board. Paint the whole 
thing, and mount high-quality cast- 
ers at all four corners of the base. 
Cheap casters wont handle the weight, 
and the unit will be tough to roll when 
the tools are hung. 

You can hang most of your tools on 
perf-board hardware, but I also at- 
tached a few of my own file and screw- 
driver racks. I even put up a small 
shelf unit with a dozen cubbyholes 
for storing little items that don't lend 
themselves to hang-up storage. 

—A. J. Hand 


COVER. WITH PERF 
ud E x B4" BOARD AFTER, 


Ix2 FRAME 


m SCREWING To BASE 
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Isn't it great how these | 
ECHO Trimmers keep the Uh, well...mine 
lawn neat and trim? isn't an ECHO.. yet. 
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РШ iW ai AM iia d e Le 422 


ee 


Trim the lawn and trim your trimmin' time with a 
fast, efficient ECHO Grass Trimmer. Gas 

powered for complete portability. Some models 
accept optional steel blades for brush cutting. 
Come in and see our wide selection of models. 
One is just right for you. ,,.fhe ONE that lasts! 


There are 9,000 Echo dealers nationwide. Usethe yellow pages to find the 
one closest to you. Or, write Echo, Dept. PS, 3150 MacArthur Blvd., 
Northbrook, IL 60062 


BANISH SMOKE 
POLLEN AND FUMES 
INSIDE CITY CARS 


Imagine how much better and safer you powered output silently removes 
and your family will smoke, fumes, pollen, dust and 
feel while driv- viruses without requiring ex- 
ing with the pensive replaceable filters. 
new ALPINE |! Independent scientific tests 
from Zestron. prove that powerful 
Silicon Valley ion-izers like the 


scientists have ALPINE Il are many 
invented the times more ef- 
newest and most fective than po- 


pular, inexpen- 


powerful vehicle sive filter-fan air 


ionizer-air cleaner by 


7 f cleaners. 
recreating nature s own ' Each ALPINE | 
and best air cleaners— comes with a FREE 


those amazing beneficial 
negative air ions you ve 

read so much about. Many 
users report feelings of increased alert- 
ness,well-being, and reduced tension 
when driving with an ionizer. 

The all electronic ALPINE Il, which fits in 
the palm of your hand, is made by 
Zestron, the world's leading ion gener- 
ator manufacturer. It works in any 12 


ion detector to 
verify and compare output. 
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ORDER NOW! CALL TOLL FREE (800) 372-1200 
Cal. (800) 392-1200, TWX 910 590 8032, (408) 
371-1200, 30 DAY FREE TRIAL! ONE YEAR 
WARRANTY. Use credit card or send check to 
Zestron, Inc., Dept. P45, 1901 S. Bascom Ave., 
Campbell, CA 95008. Order one at ONLY $79.95 
or two at $69.95 ea.! Add $4.00 delivery per 
unit. AC adapter at $7.95 ea. (Cal. res. add 


volt vehicle, or boat, or indoors with 69% tax.) 
optional AC adapter while its super- САН FOR DEALERSHIP INFORMATION 
| е LESI RON x. 


If you own an “Old Model" Ruger 
Blackhawk or Single-Six revolver 4 
like this... peat 


We will install 


FREE a unique new 


improvement. 


dm =. These 3 screws identify “Old Model" Ruger Blackhawk or 
. Single-Six revolvers manufactured between 1953 and 1972. 


This unique new improvement is the Ruger Conversion Kit 
(patent pending). It makes possible the factory installation 
of an entirely new operating system in these older revolvers. 


When installed, it can help prevent accidental discharges | 


caused by a blow to the hammer if the user has failed to take the basic safety 
precaution of keeping the hammer down on an empty chamber. 


We would like all owners of these revolvers to have them equipped with this 
important new safety invention and will install the Kit free of charge. What's 
more, the frame and other major parts are not affected by the Conversion, and you 
will get your original parts back for collector s purposes. 


Write to us and you will receive detailed instructions and a shipping container | 


within a few weeks. Do not send your revolver to us until you get this information. 


STURM. RUGER & Company. Ine. 
ЗІ Lacey Place 
Southport. Connecticut 06190 
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Revolutionary new fires 


[Continued from page 102 | 

hump high enough to keep the bead 
on its seat after deflation—but only 
for half the circumference of the wheel. 
The hump gradually tapers off. On ei- 
ther side of the wheel, the high points 
are opposite one another. The result: 
The tire can be fitted easily by ma- 
chine, but it won't roll off the rim after 


| deflation. 


Any brand of tire can be used on the 
one-inch-diameterasymmetrical-hump 
rim. Pirelli's technical director, Franco 
Bottasso, told me: “А flat tire stays on 
the wheel almost indefinitely at 100 
km/h (62 mph) on the straight, or at 
60 km/h (37 mph) on curves. The tire, 
of course, will be destroyed if you run 
it without air—but the driver's life 
might be saved." 


Another route 


Dunlop and Michelin have joined to 
tackle the bead-retention and run-flat 


| problems in another way. They've de- 


signed a special rim, called TD, with 
deep grooves inboard of the bead seats. 
A special tire, made in millimeter 
diameters to prevent the accidental use 
of inch-diameter standard tires, has an 
extended bead that fits into these 
grooves. 

When it punctures or blows out and 
the walls collapse outward, the bead 


| extension digs more firmly into the 
| groove. The tire remains firmly on the 


rim. The driver retains full control and 
can drive on for a limited distance— 
10 miles or so at less than 40 mph, 
Michelin estimates. 

BMW is already offering TD wheels 
and tires as an option, and they are 
standard equipment on some versions 
of Britain's super-mini hatchback, the 
Metro. The first TD packages in the 
US. will be on the new XJ-40 Jaguar, 
due out later this year. They will have 
puncture-sealing gel; the Metro's tires 
do not. 

Uniroyal's radical solution to the 
run-flat tire is to bond a fairly conven- 
tional tire to a rim during manufac- 
ture. Pierre J. Augier, new-product 
development research associate, ex- 


| plained: “The only way to surmount 


problems in the bead area that involve 
joining the tire to the wheel 18 to get 
rid of the two and make them one." 
Like the Dunlop and Michelin TD 
system, Uniroyal's bonded-on tire has 


| goo under the tread to seal penetra- 


tions. At present—and it is only at the 
prototype stage—it provides a limited 
run-flat capability. Fifty miles at 50 


| mph is the goal. 


Continental, Germany's biggest tire 
maker and Europe's second largest, 
has come up with CTS (for ContiTire 
System). It's even more radical than 
the Uniroyal *uniconstruction" concept 


and just as far away from acceptance 
by car makers. Continental's idea is 
to redesign the rim so that the tire 
seats internally upon it, not externally. 
Make the sidewall so flexible that it 
doesn't interact with the tread as the 
tire deflects. Shape the wheel so that 
when the tire goes down, the weight 
ofthe car is supported over most of the 
tread and the walls are bent out of 
harm's way. 

Conti says the design gives a better 
ride without any suspension changes 
and improves braking, traction, and 
cornering on wet roads. Hydroplaning 
resistance is said to be dramatically 
better because the stability of the tread 
allows wider grooves in the pattern. 

In cross section, the CTS rim looks 
like a tire support on which some of 
the simpler run-flat systems, using 
conventional tires, are based. Conti is 
so confident about CTS that 30 per- 
cent of its research-and-development 
budget is being devoted to it. But 
Conti's chairman, Helmut Werner, told 
me he knew his company couldnt "go 
it alone" over CTS. “We must have 
partners in the tire business. The car 
makers simply wont put up with a mo- 
nopoly supplier for a component like 
tires," he said. 

How long will it be before CTS ap- 
pears on cars? "Optimistically, in three 
years. Realistically, in five years," was 


Werner's reply. But there is a lot of | 


skepticism in the industry. With hun- 
dreds of millions of autos worldwide 
running on one-inch-diameter wheels, 
a concept demanding totally different 
wheels has to be a very long shot to 
succeed. 


More durability 


Even though a radial tire will last 
quite a bit longer than a bias-oly, there 
are still some durability problems 
that tire companies are struzgling to 
eliminate. 

Armstrong Rubber Company's new 
Tredloc passenger-car tire is the lat- 
est effort in this direction. Its Aramid 
belt is woven. Conventional steel ra- 
dial belts are of cabled wires laid side 
by side at an angle of about 20 degrees 
to the tires center line. Armstrong says 
that Tredloc has no cut edges and vir- 
tually eliminates the radial’s most 
common cause of failure—belt-edge 
separation. The Tredloc tire thus has 
greater durability and resistance to 
under-inflated running. Running with 
low pressure causes destructive heat 
buildup and is a major cause of prema- 
ture tire failure. 

One of the hottest categories in the 
rebounding auto market today is per- 
formance vehicles. And the race is on 
to build better tires for these cars. 

Continued 


| VOLT-OHM METER 


PUBLIC NOTICE! 


Renowned manufacturer 
of top quality electronic 
testing devices replaces 
a current model with a 
newer version! 


C.0.M.B. is now author- 
ized to liquidate discon- 
tinued model at a dras- 
tically reduced price! 


MUST LIQUIDATE 
WESTON LCD Digital 


AT FAR BELOW DEALER COST! 
FACTORY PERFECT! 


FACTORY NEW! 


Includes informative 
JÜ-page manual. 


; Precise, 
easy-to-read 
LCD digital 
& readout! 


Ideal for professionals and do-it-yourselfers! 


Weston products are highly respected by professionals for superior quality 
and advanced technology! Here's a factory-perfect test instrument that car- 
ries on that fine tradition. This Volt-Ohm Meter is ideal for field service, re- 
pair shops, laboratories, classrooms and home handymen. Use it to check 
all types of circuitry problems and electrical functions. 


EASY TO USEI Turn range control knob to one of five functions: Low Volts, 
Volts (AC/DC), Continuity, Resistance or Diode Test. Connect test leads to 
desired voltage points. The display quickly shows precise measurements! 


| : : sistance, Diode Test! 
EASY TO READ! Large, high contrast LCD display. For any improper measure- 
ment condition, the display alerts you by FLASHING! Manufacturer's 


HEAVILY PROTECTED! Functions are overload protected against voltages as Suggested Retail 


high as 750V AC or 1000V DC. Casing is shock, z $4 59 95 


grease and water-resistant for added protection. 


eAuto ranging for easy hands-off operation. 
Auto sensing and indication of mixed AC/DC 
signals. Auto “zeroing” and polarity. 

e Lab grade 0.1% DC accuracy. AC accuracy, 1%. 

e Input impedance: 10 megohms. 

e Continuity and diode test functions with beep 
tone forlow resistance or forward voltage drop. 

e Built-in measuring jacks. Fully safety insulated. 

e All functions use same test leads (incl.) and in- 
put jacks. No changing of connectors! 

e Operates on 9-volt battery (included). 


2 Year Limited Warranty 


ere 


E livery. Add 2-3 weeks extra if paid by check. No C.O.D.s.) 


Credit card members can order by О Му check or money order is enclosed. (Minnesota rasi- 
phone, 24 hours a day, 7 days a week. | dents add 6% state sales tax.] 


Toll-Free: 1-800-328-0609 | Charge my: C) VISA MasterCard® O Am. Ex. O Diners Club 


If busy signal, or if no answer, call: Acct. No. — ———— CE 


e Toll-Free: 1-800-328-5727 | PLEASE PRINT CLEARLY 
rere, In Minnesota, call: 1-800-742-5685 Name 


C.O.M.B. Co. Fs — 
| ; -——9——— "——— —U 
rows a " O. [уже ; 21Р 
The Nation's LARGEST Liquidator | Phone 
14605 28th AVENUE NORTH | Sign Here 


Multi-range functions 
with auto sensing! Ac- 
curately displays Volts 
(AC, DC), Low Volts 
(AC), Continuity, Re- 


Price subject to change 
after 60 days. Offer void 
outside original 4B states. 


Thick leatherette case 
included, with conven- 
ient belt loop. 


[ C.0.M.B. Co. / Liquidators Dept. F-512-62143 
14605 28th Avenue N., Minneapolis, Minnesota 55441 


Send —— Volt-Ohm Meter(s) at $58.00 each plus $3.25 
each for shipping and handling. (Allow 3-4 weeks for de- 


MINNEAPOLIS, MINNESOTA 55441 
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Easy to Handle! PRO's big power 
driven wheels roll smoothly over any kind 
of ground...rough terrain, high, heavy 
grass or soft soil. 
Gets job done faster - than even riding 
mowers in lawns of irregular shape. 
Easily trims under shrubs, bushes, and 
trees and on steep slopes it beats riding 
mowers for safety and traction! 
Safer than Ordinary Mowers! Blade | 
is way out front, completely out of reach | 
of feet or hands. i 
Trouble-Free! Single piece welded 
tubular steel frame lasts many times | 
longer than typical, cheap stamped | 
metal mowers. | 
Extra Power! Won't stall out in heavy | 
grass -5 & 7 HP Models - up to 24" i 
cutting width. i 
i 


© 1084 Garden Way. Inc 
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HOMEOWNERS! 


E 3 AT LAST... An alternative to ordinary 
9 small-wheeled mowers&expensive riders! 


The choice of professional ае ac 
the PRO is now being made available to 
homeowners -- and by mail only from 
Garden Way, makers of the famous 
TROY-BILT*?Tiller! Send today for all the 
Free exciting facts. 


3 11 
Garden Way Mfg. Co. Dept. A2140 MW 
102nd St. & Ninth Ave., Troy, NY 12180 
Y ES! Please send all the exciting facts 
about the PRO Power Mower, including 


details on your 3 models and Special Intro- 
ductory Cash Discount now in effect. 


Reporters, police depart- 
ments, even a famous 
consumer advocate all put 
our famous TV gunshot 
test to the test. With a 
high-powered rifle, they 
blasted a half-inch hole 
clear through our No. 15 
lock. And in case after 

. case, all documented, 
* the lock held tight. 

| Bullet proof that Master 
| locks really are 
tough under fire! 


== Master 
Lock Company 


Tough under fire. 


Revolutionary new tires 


B. F. Goodrich believes today’s race 
tires could be tomorrow’s street tires. 
Goodrich has recently introduced an 
ultra-squat 35-series Experimental 
(Ex) T/A, its first tire designed spe- 
cifically for the racing circuit. Ex T/A 
has a rayon carcass, twin Fiberglas 
belts, and two zero-degree nylon belts 
on top. There have been radial racing 
tires before: Michelin, Goodyear, and 
Pirelli ail make them in Europe. But 
Goodrich says the Ex T/A is a true 
radial. Its carcass plies run at 90 de- 
grees to the rim, whereas some of the 
European tires, the company claims, 
have slightly angled body plies. They 
are, according to a Goodrich spokes- 
man, only "semi-radials." 

There is no way a 35-percent-aspect- 
ratio Ex T/A could be used on a street 
car. But lessons learned on the race 
track will be incorporated in Goodrich 
passenger-car tires of the late 1980s, 
says Lee Vandenberg, Goodrich's vice- 
president for research and development 
in Akron. 


| More mpg 


Despite the current gas glut, car 
companies are still looking for tires 
that increase fuel efficiency. Goodyear 
currently is developing wind-cheating 
tire-wheel units that are narrower 
than normal. Though conventionally 
constructed of polyester with steel 
belts, they run at higher-than-normal 
inflation pressures. That contributes to 


| fuel economy by lowering the tire's 


rolling resistance. 
Reducing a tire's drag can save up 


| to two percentage points of the car's 


total figure. It's done by rounding the 
shoulders (“like those on the tire we 
make for Mr. Juhan's twin units," said 
Walt Curtiss, Goodyear's director of ad- 
vanced tire technology) and by smooth- 
ing the joint between the tire and 
wheel. Recessing the lettering on the 
sidewalls also helps. 

And what of the joker in the pack, 
the cordless liquid-injection-molded 
(LIM) tire made from polyurethane 
[^Revolutionary Plastic Tire," PS, April 
'83]? Development continues in Kitt- 
see, Austria, where Kunststoffe Tech- 
nologie GmbH, pioneering producer of 
the LIM tire, is based. About 25,000 
units will be made this year, and some 
will come to the U.S.—all going to the 


|| car and farm-equipment makers for 


evaluation. 

If the LIM tire is well received, a 
plant could be built alongside the ex- 
isting Kittsee facility. It would have a 
capacity of approximately 1.5 million 
tires a year. 

Oskar Schmidt, the LIM's founding 
father, 1s still convinced he has built a 
better mousetrap. He's waiting for the 
world to beat a path to his door. 
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PUBLIC NOTICE! 
 Finder's Fee Paid For 

Liquidation Inventories! 
| We are authorized liquidators of 
| consumer products that must be 


quickly sold at drastic price reduc- 
tions reasons such as: 


Overproduction. Last year's mod- 
els. Economic recession. Out-of- 
season products. Bankruptcy or 
other financial problems. Order 
cancellations. Plant closings, etc. 


If you know of any company with 
surplus inventories that must be 
quickly li mera for cash, phone 
us Toll- 1-800-328-0609. 
Only nasi in perfect operatin 
condition will ba considered. Ме" s 
pay you a finder's fee based on a | 
percentage of the total value of the 
sales contract. (Officers and sales | 
reps of mfgr. are — for e ) 


MUST LIQUIDATE 


AT HUGE PRICE REDUCTION! 


MILLING MACHINE 
DRILL PRESS 


Brighter flashlight 


Big! Sturdy! For milling and drilling! 
Powerful 1/2 hp. motor @ 5 speeds from 240 
to 2920 rpm € Accuracy to within 1/1000" 
e Table swivels 45° right and left ө Spindle 
tilts 30? right/left and forward/backward ө 
Column rotates a full 360°. 


Here's a BIG 385 lbs. heavyweight with plenty of muscle to 
power its way through hard and soft metals . . . with finely 
calibrated accuracy to within 1/1000th inch. 


Ф 1/2 hp.. single phase, capacitor-start, in- 
duction motor. 1720 rpm. 110V/12 amp 
AC. 220V/6 amp AC. 

® R-B collet lets you use different types of | 
milling heads and chucks for a variety of 180 
milling processes. 


€ The entire head assembly manually rotates Day 
360° for easy placement of bulky work. 
erent locks in pamon when desired. Parts ri - i 
@ Hand crank lever easily raises head for up | E © f 
to 10" of working clearance. Warranty | on Y d 


® Adjustable depth gauge in 1 mm. incre- 
ments ир to 6 cm. (234") for preliminary Bed swivels 45° 
milling and boring prior to final precision to left and right 


@ 1954” x 5%” bed has three T grooves for Їл 1^ incre- 
securely mounting work in position. ments. Use 

Ф Locking devices for left and right, fore and handwheel con- 
aft movement of bed to ensure accuracy. trols for left and 

è Change position of V-belts for selection of right, fore and 
mede 240, 580, 1050, 1750 or 2920 aft movement 


e Left and right, fore and aft movement of cm 
bed is 10° x 5" 
e 3" cutter capacity. 1" drill capacity. 

è End mill capacity of 1/2". 

Ф Eccentric mounted motor provides easy 
belt tension by simple turn of hand lever. 

@ Sealed bearing lube points on bed hand- 
wheels help keep out dirt, metal filings. 

© Heavy-gauge metal casing for belt» pulley 
assembly. 


Mention Rayovac, and most people 
think of an old-line company that 
makes lead-acid batteries and con- 
ventional but sturdy flashlights. (In 
fact the Madison, Wis.-based company 
has been in business for 78 years.) 
But now they should also think of 
Workhorse, a flashlight that has: 

€ А krypton bulb that, according to 
Rayovac, generates 70 percent more 
light than ordinary bulbs. 

€ A plastic Fresnel lens that directs 
light into a parallel beam, spreading 
it more evenly over a wider area (see 
drawing). 

€ А one-piece, impact-resistant, 
non-slip polyethylene outer case. 

€ Ап oversize on-off switch. 

I aimed an old-model Rayovac flash- 
light at a white wall and illuminated 
a small, yellowish spot. With a Work- 
horse flashlight held at the same 
distance, I lighted a far larger, more 
evenly illuminated area, and the light | 
was much whiter. 

You replace batteries by unscrewing | 
the one-piece lens-bulb assembly. A 
rubber gasket here would almost make 
the flashlight watertight; Rayovac, 
however, has not provided one. As 
constructed, though, the Workhorse | 
should be quite water-resistant; I + - 
wouldn't hesitate to use one in the Мао. In Minnesota, call: 1-800-742-5685 X кыз ڪڪ‎ 


rain. | i | | 8 
" г . : Phone 
Workhorse comes in three versions: G. О. М. В. Со в | 


Sign Неге 


ПТ Suggested Retail 


1495.00 


OUT THEY GO АТ ONLY: 


M can mm inclined § indis can be inclined 
forward and back- to left and right for 
ward for greater versa- precise milling angle. 
tility in your work. 


Offer void outside original 48 states. Price subject to change 


OPTIONAL ACCESSORY SET | inachineuondelvey. e ttf 


a—— o — o — o — 5 — — — ۆۆ‎ 


Accessory set includes: 1/2" chuck with C.O.M.B. "Co. / / Liquidators F.525 
3" cutter and He arbor. da bris vise, [COME 28th Avenue North, Minneapolis, MN 55441 
паана уп! | Order No. 1051: Ship —— Milling Machine(s) at $597.00 
All for only | | each. | will pay shipping charge to the driver upon delivery. 
- Order No. 1052: Send — Accessory Kit(s) at $85.00 ea. 


(Allow 4-5 weeks for delivery. Add 2-3 weeks extra if paid 
| by personal check. Sorry, no C.O.D. orders.) 


КЮ J О My check or money order is enclosed. (Minnesota resi- 


es) Ss АЙЫКЕ RICAN 
иг XPRE dents add 6% state sales tax.) 


- 1 A А T a 
— Еа ce ———— m: JEJ jm sod Charge: DIVISA OMasterCard® OAm.Ex. ODiner's Club 
24 hours a day, 7 days a week. DD AM, D EMP: 


Toll-Free: 1-800-328-0609 |? PLEASE PRINT CLEARLY 


If busy signal, or if no answer, call: 


Toll-Free: 1-800-328-5727 | dien. 


two-C-cell and two-D-cell models at LT EUT ДА | Rural Route Customer H truck carriers do not normally de- 
less than $6 and a three-D-cell model 14605 28th AVENUE NORTH | кы d PaL уке Кале oc ack GaP О ship to. 


MINNEAPOLIS, MINNESOTA 55441 
at less than $7.—R. L. Stepler | рудаси 
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| from 


available at 


delighted. 


NOW... |o 

AT A DISCOUNT 
Casio's Scientific 
Calculator Chrono 
30-DAY TRIAL — 1-YEAR WARRANTY 


Another 
breakthrough 


Never before [Шо 
such a watch Жа: 
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such a low 
price. 
Now Only 

` MODEL 


$3995 - 


CHECK THE VALUE !!!! 
€ MICRO COMPUTER — This 8-digit 
calculator watch has a multitude of abilities. 
Besides normal calculator functions, you get a 
full range of scientific functions: sin, cos, tan, 
sim1, cos, tan, log, In, 10%, e”, x’, xtiy, 
MC, X2, 1/x, 97", =" EXP, +/—, a, 
( ), DEG, RAD, GRA, %. You also get 12 
metric conversion functions. 


e 24-HOUR CHRONO — With 1/100 
Second precision, you can measure 
net/lap/1st-2nd place times to 24 hours. A 
tone sinas the stopwatch has started or 
stopped. 

e 12/24-HOUR FORMATS — This 
international traveler can be set in either 
12-or 24-hour time. Hour, minutes and 
seconds are displayed with quartz accuracy 
within + 15 seconds per month. A panel light 
is standard for night viewing. 

e TWO ALARM SYSTEMS — You can 
get the daily alarm for any minute of the day 
or night. Ideal for wake-up or meeting 
reminders. The second alarm can be set to 
chime every hour. 


e PROGRAMMED CALENDAR — The 
electronic calendar displays month, year, date 
and day. It's pre-programmed to the year 
2099. 


| ا 


e TWO MODELS, DEEP DISCOUNTS — 
Two rugged, water-resistant models are 
available. The chrome and stainless model 
CFX-200 is reduced from $79.95 to $49.95. 
And the polysulfone model CFX-20 is reduced 
from $59.95 to $39.95. Both come with a 
1-year warranty and our 30-day, money-back 
guarantee. At these prices, our special 
allotment will not last long. Order now and be 


— FOR FASTEST ACTION — 
CARD HOLDERS CALL TOLL-FREE 


(800) 437-4385) 


Ow lhe Kun 


107 Roberts St., Dept. PS-5 
P.O. Box 67, Fargo, ND 58107 

Telephone (701) 232-9400 
To order, call toll-free or send $49.95 plus $2.50 
shipping and insurance. Add $2.00 more for U.P.S. air 
delivery. N.D. residents add 4% tax. Write for a free 
1-year subscription to our catalog of timepieces and hi- 
tech items for better living. 


CFX-20-3 ©1984 ON THE RUN 
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Shop Talk 


By AL LEES 


What’s in store for your home? 


Last month I suggested places to go 


| for a peek at homes of the future. 
| This month's report focuses on more- 


immediate expectations for family 
living. Аз home-and-shop editor for 
this ^what's new" magazine, I depend 
largely on two annual product expos 
for spotting trends in housing and 
home equipment. The first is the Na- 
tional Hardware Show, held in late 
summer each year in Chicago; the sec- 


ond is the huge display of appliances | 


and building materials at the annual 
convention—in Houston’s Astrodome 
this year—of the National Assn. of 
Home Builders (NAHB). 

Though different in orientation (the 
hardware show sells directly to buyers 
for home centers and hardware chains; 
the NAHB-show exhibitors promote 


| their products directly to builders 


for use in upcoming projects), both 
shows are vital to my job because 


| manufacturers hold their newest prod- | 


ucts for introduction at one show or 
the other. And while combing the 
acres of displays and sitting in on in- 
dustry symposiums, I get a chance to 
sound out major trend setters. All this 
is reflected in later POPULAR SCIENCE 
articles. | 

This past hardware show, for ex- 


| ample, solidly confirmed that we've 


turned from a nation of restless wan- 


| derers to a stay-put, backyard-patio- 


deck society. The Outdoor Living 


| Division of the show spilled out of its 
| vast boundaries to scatter displays 


along hallways and foyers of McCor- 
mick Place. In the nearly 25 years 
that Гуе covered the show, Гуе never 


| seen so many brands and models of 
| gas grills and patio bug killers—never 


such an array of outdoor furniture, the 
great majority of it attractive. Home- 
owners used to have two options: Buy 
the ugly, flimsy aluminum-tubing- 
with-plastic-webbing-in-circus-colors 
stuff, or make their own (usually from 
clunky lumber patterns). Now there's 


| no excuse to settle for ugly. The gen- 


eral taste of the show continues to rise: 


| I saw only one pair of pink flamingo | 
| lawn ornaments this year. 


For the home shop, this hardware 


| show established for all time a new 


category of power tools: Between port- 


| able and stationary there now stands 


the bench-top compact—scaled-down 


lathes, drill presses, band saws, table 
saws, and sander-grinders. PS moved 
quickly to deal with this development 


in two feature articles: “New Compact | 
Bench Tools,” in our January issue, | 


and “Flip-Top Bench for Compact 
Tools,” coming this summer. 
I also noted a proliferation of new 


| accessories to convert portables to 


bench-top use (some merely powered 


by an electric drill). Perhaps the most | 


clever one I saw was the Saw-Mite 
(about $90), which turns your circu- 
lar saw into a radial-arm ["What's 
New in Tools," PS, Feb.]. 

One notable product slump was in 
kerosene heaters—from 75 brands dis- 
played at the 1982 show to only 35 in 
'883. After last winter’s tragic house 


| fires due to improper use of these 


heaters, this trend may be a healthy 
sign. 

So what trends were noted, a few 
months later, under the arch of Hous- 
tons Astrodome? First of all, this prod- 
uct expo reflected the most upbeat 


NAHB convention I've covered in sev- | 


eral years. The nation's builders came 
with high expectations for 1984. New- 


| home starts—frozen by years of high 


mortgage rates and economic uncer- 
tainty—were about to surge. The 
major message to prospective home 


buyers was that there's no longer good 


reason to delay, hoping for falling in- 


| terest rates. All the experts I consulted 


predicted that rates will remain fairly 
stable through at least the end of this 


| year and will probably level off in the 


12-to-13-percent range for several 
more years—unless the feds manage 
to reduce the budget deficit. 

But there was still much talk about 
making homes affordable again, and 
most builders agreed that you can't do 
that by offering stripped-down models. 
Buyers still want the amenities, but 


they’re willing to settle for less space. | 


The lesson that Detroit found so hard 
to swallow is now being chewed by our 
home builders. Just as big, inefficient 
cars are no longer viable in today’s 
economy, big, inefficient homes now 
appeal only to the careless rich. 
Between 1977 and '82, the median- 
size U.S. home shrank only six per- 


cent—to 1,520 sq. ft. Our new homes | 
| will shrink faster—to 1,200 sq. ft. But | 
| most builders agree that there are two | 
| basic rooms that can’t shrink—the | 

kitchen and the bathroom—so space 


must be deleted elsewhere. Hallways 
and enclosed stairs must go, and the 


| great room (combining kitchen-dining- 
living in one spacial package) will 
| become a popular way to fight any | 
feeling of claustrophobia in smaller | 
homes. The Murphy-bed concept will | 
be revived for multi-functional rooms. | 
(PS will feature such a project in this 


fall's home-improvement issue.) 

So efficiency (energy and spacial) 
was the buzz word at the show. There 
were many striking new passive-solar 


| add-ons, and not a kitchen display was 
| without its compact microwave oven 


—usually tucked over the range (see 
next month's Shop Talk). 

There was even a major break- 
through in standard range hoods. 
Broan introduced its Microtek System, 
which tucks a multilayered filter of 
three different materials into all their 
ductless hoods. Seems Broan engineers 
finally developed a way to measure the 
effectiveness of unvented hoods with 
standard charcoal filters and were 
alarmed to find that ай such hoods 
—their own included—were virtually 
useless. It's long been known that such 
hoods were compromises—it's always 
best to duct any range hood to the 
outdoors. But for those inside parti- 


tions where this is impractical, an ef- | 


fective ductless hood was needed. For 
the do-it-yourselfer, Broan's Nautilus 


hoods now feature the Microtek sys- | 


tem, and it's even offered in a range- 


hood shelf that lets you put your | 


existing microwave over your range. 


Two appliance companies—Maytag | 


and Speed Queen— showed prototypes 


of full-load stacked washer-dryer com- | 


binations they plan to bring out this 


| year. These aren't the compacts that 


7j 


reU. 


have been around (and lacked the ca- | 


pacity for a family wash) for years 
—these are full-size units, re-engi- 
neered so the dryer sits above a top- 
load washer, with a shared control 
panel between. This means laundry 
equipment in half the floor space 
—right in line with those smaller, 
more-efficient homes I've been talk- 
ing about. Well show how to create 
mini laundry centers in a future issue. 

And everywhere beneath that vast 
Houston dome were bubbling caul- 
drons in bright colors—heralding that 
Jacuzzi-type tubs and spas have fi- 
nally swept the field. One left the 
Astrodome with the distinct impres- 
sion that any American home lacking 
a whirlpool tub, a heat-circulating 
fireplace, an over-the-range micro- 
wave, a glass-walled sunspace (form- 
erly greenhouse), and large roof win- 
dows (formerly skylights) is already 
hopelessly obsolete. 
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y 5 Staple Guna 


Model T-50 Heavy Duty 
All Purpose STAPLE GUN 


Versatile powerful tool for heavy duty fastening needs ... 
like insulating, ceiling tile, weatherstripping, etc. Drives 
into hardest woods — even soft metals. 


Model ET-50 Electro-matic 
All purpose STAPLE GUN 


With this electric Staple Gun the housewife can breeze 
through upholstering, repair screens, cover a cornice, 
wall coverings, Stair treads, valances, etc. with 
trigger-squeeze action. And it's safe too...with on/off 
lock. Operates on standard household current. 

Manual or electric... Arrow Staple Guns are faster, easier and better to handle ба of — home 
fix-up and repair projects. Convenient, one-hand operation leaves your other hand free to hold, stretch and 
contro! material for a neat fastening job with that professional touch. Both models use No. 1-50 Staples in leg 
lengths ranging from 1/4 to 9/16' plus special Staple for ceiling tile application. 


Use Only Genuine Arrow T-50 Staples for Jam-Proof Performance. Accept No Substitutes. 
Made in America to the Highest Standards of Quality & Excellence. 
Available at all leading Hardware, Home Center & Discount Department Stores Everywhere. 


ARROW FASTENER COMPANY INC. 


271 Mayhill Street, Saddle Brook, N.J. 07662 


TURN SAND & CEMENT INTO 
$100.00 A DAY 


EARN BIG PROFITS — 


Nd 
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Over $20 ап hour—b 
manufacturin Colorful 40! ВА! N S F AS T! 
concrete Bar-B-Cues — drain king | 


eee own EASYAS 12 3 
arage. Full or 1. Connect to Hose 
Part time. All 2. Put in Drain 


3. Turn on Water- Drain 
King expands to seal pipe 


The Rest is Automatic 


materials avail- 
able from local 
building supply. — [Rg 


We offer a кй: E 
complete SE ifie —= GUARANTEED TO WORK 
business NT e NN YOUR MONEY BACK! 


Available in Better Hardware Stores 

or For Drain King 1%” to 3" drains, Send $8.99 to: 
G.T. Water Products, Inc. 

19438 Business Canter Dr.. Dapt PS5 

Northridge. CA 91324 


package — For a Small Investment 


Demand for outdoor barbecues now grow 
bounds...and the BIG PROFITS are yours 
Act now. Get full information. 

RPT MFG. 3537 Limekiln Pk., Chalfont, Pa. 


by leaps and 
or the asking. 
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Hush me your free catalog. 
[] I'm enclosing $1 for First Class postage 
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ı CRUTCHFIELD | 


C = QUARTZ-LOGM 
gr ا‎ aria. ВЫТ 192 CER 


BUYER'S 
GUIDE 


Before buying a car stereo, home 
stereo, or telephone, read the 
famous Crutchfield Buyer’s Guide. 
It is fact-filled with important con- 
sumer tips, informative articles, 
comparison charts, installation 
guides, and more! Plus, you'll find 
a huge selection of all the top 
brand name products at money 
saving prices. For your FREE сору, 


Call toll-free today! 


800-336-5566 


Be sure to mention Popular Science when calling. 
In Virginia call toll free 800-552-3961. 
| ARR EM NE ee 


Send me your free catalog 
by Third Class mail 


Esse 


1 Crutchfield Park. Dept. PS. Charlottesville, VA mado 
ШЕШ ШЕШ ШЕШ ШЕШ BM ШЕШ ШЕШ ШШ | 4 


168 | POPULAR SCIENCE 


mm um um um wm, 


Taking Care of Your Car 


By STEVE MERCALDO 


Got a useful car tip? Send it (with Social Security No.) to Car Care, 


POPULAR Science, 380 Madison Ave., New York, N.Y. 10017. We'll pay 
$50 if we use it. If two or more readers send the same tip, payment 
goes to the one with earliest postmark. No tips can be returned. 
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"Check Engine" warning: no cause for panic 


If you're driving a GM, AMC, or Jeep 
vehicle and the CHECK ENGINE light 
flashes on, don't panic. It doesnt indi- 
cate overheating or a loss of oil pres- 
sure. The light is part of the vehicle's 
computer-controlled self-diagnostic 
system. Primarily an emissions-control 
system, the computer and its sensors 


_ CARDBOARD = 


Hone-stone guard 


Guiding a hone in a brake cylinder 
can be tricky. If the spinning hone 
pops out of the cylinder and hits the 
backing plate, its stones may be shat- 
tered. Prevent damage to the hone by 
holding a piece of cardboard against 
the end of the cylinder. This will serve 


as a guard to prevent the hone from | 


being pushed past the bore opening. 


also help maintain fuel economy and 
good performance. If the computer or 
a component fails (oxygen sensor, cool- 
ant sensor, etc.), the light will turn 
on, indicating a malfunction. At your 
convenience, drive to a dealership. 
(Note: Most of these components are 
covered by a five-year warranty.) 


KEEPER CLIPS 


| Clip trick 


Keeping a pan gasket properly posi- 
tioned can be a real struggle. Try this 
neat trick: Cut down some paper clips 
with a pair of wire cutters. Position 


| the gasket on the pan, and insert the 


bolt through the pan and gasket holes. 
Slip the keeper clips over the bolt 
threads to hold both the bolts and gas- 
ket in the proper positions. 


| Counterfeit caliper 


U-joint Rx 


If you must remove a drive shaft from 
a vehicle, check to see whether or not 
the bearing caps are held in place by 
a small metal strap. No strap? Use 
electrical tape to secure the caps on 
the U-joint. This will prevent the caps 
from falling off and the possible loss 
of the tiny needle bearings. 


Do you have to measure the diameter 
of a vacuum hose, heater hose, pipe, 
or gas line but don't own a set of cal- 
ipers? You can measure these with 
reasonable accuracy if you have an ad- 
justable wrench and a ruler. Tighten 
the wrench on the object to be mea- 
sured. Slide off the wrench, and mea- 
sure the distance jaw to jaw. 


LEGALLY STOLEN 
MERCHANDISE" at 
Far Below Dealer Cost! 


FOLDING Utility Ir aller 


РҮ PERFECT! | 


PUBLIC NOTICE! 


MULTI-BILLION DOLLAR 
IMPORTER CHANGES 
MARKETING PLANS! 
DISCONTINUES U.S. 

DISTRIBUTION OF | 

REMARKABLE FOLDING 
UTILITY TRAILERS! 

C.0.M.B. now authorized 


to liquidate the remaining 
inventory at a DRASTIC | 


form the box. 


Tubular steel Waterproof Ты 
Raya, сш есми Serer Безе is mes so от НО 
can be padlocked. 1.75 8^ ball side supports nylon tarp. price 15 now зо том, » 


——À БО. almost like stealing! 


Simca ч t 2 15 cu. ft. 8 
ap pis à; of cargo 8 
space. 


- Zipper for 
^- removal 
of top. 


License 
em plate 
E — light. 
Includes plug ж а T License 
edy ba reinforced D. plate 
Core тог BASY aluminum support 
hookup to car, cargo deck. attaches bracket. 
securely to 
frame with | " у 
straps and buckles. û. _ Taillight Ee nate 
I 1 5. i ; 
Weighs 98 Ibs. Heavy-duty Die-cast, strong 
Hauls loads up сй alumi — aluminum wheels. 
wheel supports. маин 
to 300 Ibs. For Loosen nut 
highway use on for quick 


cars or motorcycles! of tire. 


Unique, compact design. Wheels fold in, Fold to 40" x22"x BY". Weighs Includes special metal racks for haul- 
trailer deck folds down like a suitcase. only 57 lbs. Accessories (41 Ibs.) ing TWO bikes, safely and securely. 
are carried separately. 


Assembles without tools! Folds to fit in car trunk! 


de uve Folding Trailer hooks onto a standard 17%" ball 

trailer hitch on your car, truck or motorcycle and hauls up to F 
300 Ibs. of cargo. Then it folds down easily (without tools) for he чын и اریت‎ 5 | 
storage in а car trunk, or on a garage wall, or in ап apartment u i 
storage room. This trailer comes with EVERYTHING you need 55este € 
for highway approved use (except the ball hitch on your own $ 

vehicle). You get brake lights, parking lights, turn signals, li- ш | 
cense plate light, plug-in electric cable for fast hook-up to your : | 


vehicle. There's a waterproof, zippered nylon tarp. And a re- "Bd 
movable tubular steel box frame. Plus a special rack for haul- OUT THEY GO AT ONLY: 


ing TWO bicycles. You even get sturdy elastic strapping cord! j 
Licensable in all states! Highway approved! 

Comes with manufacturer's statement of origin (title card) for 
license registration in any state. Made in France, this wonder- 

ful Folding Trailer features aircraft quality, precision engineer- 


ing! It's constructed of strong but lightweight aluminum. Use 
it to haul furniture, camping supplies, bulky appliances, etc. Pos ОБС iG changa ditor 80 dave. 


40" x43Y;" deck size. 18" box height. 36" Offer void outside original 48 states. 
overall height with wheels. Length: 702" Gates Ga | EROR 
with steel tongue. Weight at tongue hitch Гс.о.м.В. Со. / Liquidators Dept. F-498-61723 
is 73 Ibs. Fits onto your 17$" trailer hitch | 14605 28th Avenue М. / Minneapolis, Minn. 55441 


ball (NOT included). | Send Folding Trailer(s) at $166 each. | will pay shippin 
charge to driver upon delivery. (Minnesota residents add Б 
| sales tax. Allow 3-4 weeks for delivery. Add 2-3 weeks extra if 
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ay B | DINERS CLUS L] My check or money order is enclosed. 
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` Weighing the kilogram 


[Continued from page 99] 
tion that is separate from the build- 
ing's foundation. On the floor a rec- 
tangular stripe marked the border. 
"It takes days, perhaps longer," 
Greene said, "for the experiment to 
settle down after someone has walked 
into this room and walked out again." 
Not only would I remember the exper- 
iment, it would remember me. I felt 
privileged. 


Absolute-ampere experiment 


For all the care that must be taken 
in measuring the lattice spacing of 
silicon, the second experiment, at least 
for now, is expected to produce more- 
accurate results. The following morn- 
ing I was taken to a remote laboratory 
specially constructed to be free of any 
magnetic fields that would affect ex- 
periments conducted inside. There I 
met the scientists—Ed Williams, 
Tom Olsen, and Bill Phillips—who 
are preparing the other assault on 
the kilogram—the absolute-ampere 
experiment. 

The experiment works by relating 
electrical and mechanical units. The 
ampere is defined by the amount of 
force that is generated between two 
wires as a current is conducted 
through them under specific theoreti- 
cal conditions. This can be used to de- 
fine the kilogram, the unit of mass, 
because the mass of an object is its 
force divided by the acceleration of 
gravity at the exact spot where the 
force measurement is made. 

"It was a great discovery, Phillips 
said, ^when Gauss figured out around 
1830 that you could define electrical 
units in terms of mechanical units." 
The absolute-ampere experiment does 
that at present—the artifact defines 
the unit of current. But if it were 
made more accurate, it could be 
turned around to do just the opposite. 

The experiment would begin with 
a value known as the NBS ampere, a 
working approximation of the purely 
theoretical absolute ampere. The NBS 
ampere, sometimes called the as-main- 
tained ampere, is the current passed 
through one ohm of resistance that 
produces one volt of electric potential. 
The ohm and volt used to generate the 
ampere are in turn quantities gener- 
ated in NBS laboratory devices. Both 
quantities would be brought to the 
absolute-ampere experiment over a 
special cable from the building where 
they’re stored. 

Then the NBS ampere that is gen- 
erated would be used in the super- 
conducting coil of a special balance 
created for the experiment. The mass 
used as a counterbalance, although 
kept as close as possible to the pres- 
ent kilogram, would be defined by an 
electrical force that was determined 
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by the voltage used in the experiment. 

The standard NBS volt is deter- 
mined by a Josephson junction, which 
is a superconducting device [PS, May 
'81]. Its voltage output is precisely re- 
lated to the frequency of an input. And 
that frequency can be accurately es- 
tablished by an atomic clock. Thus 
the goal is realized, though indirectly. 
The primary source of the new kilo- 
gram standard would depend on an 
unvariable property of the atoms in 
the clock. 

The absolute-ampere experiment it- 
self occupies two light and airy floors 
in a separate three-story section. On 
the second floor was a wooden case 
covered with aluminum foil and raised 
about three feet high. One side of the 
case was cut away to reveal a gleam- 
ing wagon-wheel balance, some two 
feet in diameter, with a scale pan on 
either end. The balance would be used 
to compare mass—a platinum cylin- 
der, calibrated in terms of Kilogram 
20—with electrical current. 

Sources of current came from the 
lower floor. One source, a small mag- 
net that operates at room tempera- 
ture, is a diagnostic that will help in 
setting up the experiment. The source 
that will be used in the actual mea- 
surement, however, was encased in 
a 10-foot-tall blue cylinder called a 
Dewar system. 


Huge supercooler 


Basically a giant-size thermos filled 
with liquid helium, the Dewar system 
holds a superconducting magnet main- 
tained at four Kelvin [—453 de- 
grees F], the temperature it needs to 
work. The helium is too expensive to 
use when bugs are being worked out 
of the experiment, but the supercon- 
ductor produces an electric field 50 
times larger than that of the conven- 
tional magnet. 

The key piece of equipment, equiva- 
lent to the translation stage in the 
silicon-lattice-spacing experiment, the 
superconducting coil presented many 
problems in its construction, accord- 
ing to soft-spoken Tom Olsen, who 
designed it. 

"We required the coil to be built to 
unheard-of tolerances, and the geome- 
try of its field—a radial field outside 
the coils axis— was so weird that it 
couldn't be measured. The contractor, 
General Atomic, would only build the 
coll for us on a research basis—they 
followed our instructions to the letter 
but didn't guarantee the final specifi- 
cations,” he said. 

The coil probably holds the world 
record for.inductance for a nonferrous 


core, about 6,000 henrys. The large 


- inductance results from the stupen- 


dous number of turns on the coil, 


10,000 on each of 20 sections, or 
200,000 in all. 

“Each turn had to be positioned ex- 
actly where we wanted it to be,” Olsen 
explained, “not allowed to fall into a 
random groove. The wire was flattened 
so it would lay down in a nice, straight 
line, and when there were 91 turns 
on one layer—someone counted each 
and every turn—another layer was 
begun.” The finickiness of the coil- 
construction team contributes directly 
to the eventual parts-per-100-million 
goal of the experiment’s designers. 


Noble lumps 


Impressive as both the absolute- 
ampere and silicon-lattice-spacing ex- 
periments were, the high point of my 
trip to Gaithersburg was a visit to a 
room in the basement of the metrol- 
ogy building. There, in a safe in an 
inconspicuous corner, were Kilogram 
20, the national standard of mass, and 
its mate, Kilogram 4. 

Nearing the century mark in age, 
Kilograms 20 and 4 are two of 40 mass 
standards calibrated in 1889 at the In- 
ternational Bureau of Standards. The 
mass of the kilogram standards was 
based on that of the all-platinum kilo- 
gram that had been placed in the Ar- 
chives of France in 1799. Known as 
the Kilogram of the Archives, this ar- 
tifact was the working standard for 
the kilogram adopted by the French 
Academy of Sciences when it insti- 
tuted the metric system. 

Prior to visiting their French home- 
land, Kilograms 20 and 4 were them- 
selves being used to test the U.S. 
working standards for internal con- 
sistency. Normally the basic artifacts 
are used very infrequently lest they 
be worn away by constant handling. 

"There's a hierarchical system,” said 
Richard Davis as we walked into the 
room. “Kilograms 20 and 4 are used 
to calibrate working standards, which 
are in turn used to calibrate other 
working standards that are used every 
day to calibrate kilograms sent here 
from all over the country.’ 

We walked past the single-pan bal- 
ance—the most precise mass com- 
parator in existence, on which these 
calibrations are made—and came to 
the safe, opened in advance by Davis. 
I bent down to examine its contents. 

On a shelf, under separate, hermeti- 
cally sealed Pyrex bell jars, were two 
surprisingly small cylinders as high 
as they were wide. The objects looked 
starkly simple, their perfect, gleam- 
ing surfaces untouched by time. 

Seeing these artifacts in person 
filled me with admiration. Could the 
complexities of any experiment, no 
matter how accurate, I wondered, ever 
replace them? "B 
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"NOW.. You Can Afford 
the Thrill of Fiying 
` Your Own Aircraft" 


Flying is no longer just for the rich. 
Comprehensive new book and monthly 
newspaper give you complete details. Why 


Build From 


wait any longer to realize your dreams of p an 


flying? Here's where you learn how! 
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wn a real airplane - an ultralight - for 
the low price of a motorcycle or 
snowmobile. Manufacturers nation- 
wide sell them as kits or ready-to-fly. Now 
you can build or buy your own, and fly it 
license-free...legally! 


Learn all about these exciting new aircraft. 
subscribe to Ultralight Flyer, the dynamic 
new industry's only monthly NEWSpaper... 
And, read the 1984 edition of Ultralight 
Aircraft - The Basic Handbook of Ultralight 
Aviation. 

Be the envy of all your friends. Fly the 
popular Quicksilver. Imagine yourself 
zooming over the countryside at over 55 mph 
-above traffic. Use only a gallon or so of 
regular gas an hour. Some owners fly from 
their "backyards" The Monthly Ultralight 
Flyer NEWSpaper and the mammoth new 


, edition of Ultralight Aircraft are filled with all 


the facts, photos, drawings, and descriptions 
you want and need most to get airborne. 


Exciting new "Vampire" has sleek lines, top 
performance. Pilot reclines in comfortable fighter- 
like cockpit. 

Most folk like open-air seating, but many 
prefer enclosed heated cabins. New designs, 
like the Vampire, are practically true 
airplanes - at ultralight prices. You could use 
yours for real cross-country transportation. 


The Handbook and NEWSpaper contain 
practical "how-to" information you can 
easily use. Just picture yourself in the 
Cockpit of your own ultralight, as you shove- 
in the throttle and takeoff! These authorita- 
tive, up-to-date publications give you the 
information you need to get started. They'll 
inspire and guide you every step of the way. 


, Let them help you make your flying dreams 
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come true. 

Critics Praise Ultralight Aircraft Handbook... 
"Congratulations...you have certainly covered 
the field and explained the basics in clear 
language." 
Luis Marden - National Geographic Society 
"A delight...'must' reading for anyone 
planning to fly an ultralight." 

Harvey Swack, Pres. - NASADesigners 

"Of great value to pilots and potential pilots 
alike...with the highest recommendation." 
John Ballantyne, Past Pres. - EAA UL Assn. 
NO RISK GUARANTEE 


| if you are not 100% delighted with our publications, 
simply return them within 30 days for a prompt refu nd. 
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Your monthly hotline to the ultralight 
industry is Ultralight Flyer NEWSpaper...the 
industry's only NEWSpaper. It's crammed 
with new aircraft reports, accessory reviews, 
flying tips, how-to features. Plus, listings of 
dealers near you selling new and used ultra- 
lights. Professional pilots tell you what it's 
like to fly the latest models. Get the news as it 
happens. Subscribe to Ultralight Flyer and 
stay informed. 
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The 1984 edition of Ultralight Aircraft 
Handbook gives you the facts and figures... 
e All the Ultralights, All the Manufacturers 
e Complete Specs and Construction Details 
è Performance Figures and Pilot Reports 
e A Complete Basic How-to-Fly Flight Manual 
e Engine Theory and Operational Basics 
e Installing Pontoons and Flying "Off-Water" 

e 336 Info-packed Pages & Over 220 Photos 

Charts, Drawings...and much more. 

Reserve your copy today and get the facts. 


See everything from go-kart engined "air- 
tourers", to high performance snowmobile- 
engined machines. Both publications are 
jam-packed with details of all the new planes. 
All sell for a mere fraction of "conventional" 
airplanes. Most require no special tools or 
mechanical ability to assemble. Most can be 
folded and kept at home. 


"E GUIDE. 


"plications. ы 


The “Quicksilver MXL", as featured in this issue, 
offers top-of-the-line performance, airplane 
controls. 


Ultralights take you into remote areas. 
Find good hunting and fishing. Install 
pontoons for "off-water" operation. Stow 
gear - fish from your seat. The comprehen- 
sive Ultralight Aircraft Handbook shows you 
60 new aircraft and how to fly them. The 
Ultralight Flyer NEWSpaper brings you the 
information first. See the newest designs and 
equipment. Both publications give you facts 
you can't find anywhere else. 

Get your ultralight FREE. Be a sales rep. 
Make money having fun. Fly around showing 
your friends how great ultralights really are. 
"Write-off' your ultralight at tax time. The 
Handbook and Flyer NEWSpaper tell you 
who to contact. 


***PRICE BONUS & FREE GUIDE*** 


WHEN YOU ORDER THE FLYER 
NEWSPAPER & ULTRALIGHT HANDBOOK 


Save up to $10. Order the NEWSpaper and 
Handbook. You get 12 big monthly issues of 
Ultralight Flyer NEWSpaper for only $9 (reg. 
$12). You'll also get, absolutely FREE, a copy 
ofthe official Ultralight Rating & Price Guide, 
when you...Order both. Everyone does! 


Use our 24 hour Toll FREE Order Line, with 
your credit card. Or, send a check or money 
order with the handy coupon below. Before 
you know it, you'll be up there flying! 
Ultralight Publications, Inc. 
One Ultralight Way, Dept.222 
P.O. Box 234, Hummelstown, PA 17036 


I YES! Please rush me the publications checked below. | 
| understand ail come under a 30-day, money-back 

guarantee. Order both. Everyone does! (A FREE copy of | 
our Catalog, and the Ultralight Rating & Price Guide, is 
included when you order both. 


* SAVE UP TO $10! ORDER BOTH BOOK & UL FLYER * 

O $24.95 (Paperback Book & UL Plies $27.95 value) | 

O $27.95 (Clothbound Book & UL Flyer — $34.95 value) 
PET ULTRALIGHT FLYER MONTHLY NEWSPAPER ONLY 

О $12.00/Year, Ly A issues) О $33 bid Foreign. 
ع‎ ULTRALIGHT AIRCRAFT HANDBOOK ONLY | 

D $15.95 (Quality Paperback) $22.95 Deluxe Clothbound) 


| Total amount for items ordered $ 

" orders add postage and handling 
Overseas shipping ($10/item, airmail) 
TOTAL ENCLOSED FOR ORDER 


.— ass] 


Мате 
| Address 
City, State, Zip 


i Signature 


15 сап" О Visa O AmExp Exp ires 
24 hours TOLL FREE! 1-800-441-7527. MC, Visa or 
AES REQUIREDIO rator CANNOT answer questions! | 
Sorry, NO CODs! * Days Money-Back Guarantee * g 
„ORDER DIRECT F OM THE PUBLISHER 
c E | SAM er EE ^ RO DS zy: oh re 7] 
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For Your Pickup! 
With New Econo-Power 
MaximumVelocity Cams! 


Now you can give your pick-up or 4 x 4 
neck-snapping torque, crisp throttle re- 
sponse and loads of pullin’ power with a 
new Crane Econopower Maximum Veloc- 
ity hydraulic camshaft. 

The secret is in our new Maximum Ve- 
locity cam lobe design. Maximum Velocity 
cams use the latest in computer cam tech- 
nology, like that used in our racing cams, 
but designed instead for low-end torque, 
mid-range power and the absolute relia- 
bility you need with any pick-up or 4 x 4. 
For everyday back-and-forth driving or 
weekend off-road use and trailer towing, 
a Crane Maximum Velocity cam actually 
“wakes up” the power and torque in your 
engine! 


Better yet, this added power can also | 


make your engine more fuel efficient, 
especially when you add properly matched 
bolt-on aftermarket accessories. And you 
can install your new cam right at home, 


using basic hand tools and our step-by- | 


step “Installing A Cam” manual (33.00 
postpaid). 

For mud-slingin’, ridge-hoppin’, trailer- 
pullin’ torque and horsepower the answer 


is aCrane Econopower Maximum Velocity | 


cam. It makes on and off-road driving 
fun again! 

ALWAYS INSTALL NEW CRANE LIFTERS ON 

YOUR NEW CAM FOR EXTRA PERFORMANCE | 
AND RELIABILITY! . 


All Crane products are available by direct mail. Prices 
vary according to application. Send $3.00 for catalog 
and Resale price list. 


Not legal for sale or use in California on pollution 
controlled motor vehicles. 


RANE 
ams CC-363 


AMERICA'S NO. 1 POWER SOURCE! 


P.O. Box 160 • Hallandale, FL 33009 
305/457-8888 
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“Say, Smokey—” 


A clinic on cars by Smokey Yunick, 
America’s most famous mechanic 


Engine runs on and on 


I have a dieseling problem with my 
1978 Chrysler LeBaron with the Slant 
Six engine. My mechanic has adjusted 
the timing, turned down the idle until 
the car hardly runs, rebuilt and re- 
placed the carburetor, put in a heat 
sensor, etc., but nothing helps. He ad- 
vises me to sell the car. 

Albert Converse, Brainerd, Minn. 


Try pulling the coil wire out of the dis- 
tributor cap, but do it carefully. It may 
verify my suspicion that there's enough 
electrical feedback from your instru- 


| ment system to cause dieseling. 


Straight-weight oil best? 


A friend of mine has a 1979 Cadillac. 
The owner's manual says that you'll 
get better engine life in a warm cli- 
mate by using straight-weight rather 
than multi-viscosity oil. Гуе always 
used multi-vis in my cars and have 
had no problems. What do you say? 
Sal N. Conigliaro 

St. Petersburg, Fla. 


Straight oil may be a little better in 
your case, but it's just a little help. 
Good driving habits and sensible 
speeds will take you over 100,000 
miles. The real key is frequent oil 
changes and tuneups. 


Mini-pickup to pull boat? 


What is the feasibility of using a mini- 
pickup to carry a camper top and pull 
a 2,200-pound boat? I really need the 
mini's economy for other uses. Which 
engine, transmission, and drive train 
would I need? 

Lee Reaves, Camden, S.C. 


For a mini-pickup, 2,200 pounds is 


more weight than the average driver 
can safely handle; A. J. Foyt might be 
able to do it, but not without break- 
downs and high expense. If you want 
to try it anyway, you should get the 
biggest, heaviest, and most-powerful 
options offered. You'll need the lowest 
available gear ratio; 4:1 is lower than 
3:1. Tires, wheels, and springs should 
be the biggest and heaviest. The trans- 
mission should be a heavy-duty four- 
speed manual; a five-speed is weaker, 


and you wouldn't use fifth gear anyway. 


Also, leave off all unnecessary equip- 
ment that eats power and adds weight. 
You'll lose some economy with these 


specs. 


Elusive squeak 


After the Volkswagen dealer replaced 
the brake fluid, pads, and rotor on my 
1978 Rabbit, the right-front brake 
developed an intermittent, pulsed 
squeak when the brake pedal is not 
depressed. Depressing the pedal or 
turning the steering wheel will some- 
times stop the noise for a mile or two, 
but going over a bump will start it 
again. Four more trips to the dealer 
for inspections, disassemblies, filed 
pads, and new brake grease havent 
helped. The dealer says that the rotor 
is not warped, but I sometimes feel a 
pulse in the pedal while braking. 
George C. Hozier Jr. 
Albuquerque, N.M. 


l'll bet it turns out to be something 
slightly bent that rubs Just enough to 
make a noise. Look for signs of inter- 
ference between the wheel and caliper 
disc, disc and caliper, or disc and dust 
shield. New pads on a disc that's not 
of perfect shape will be noisy until 
they're seated. Also watch for air- 
wrench overtightening of lug nuts, 
which can warp wheels and discs. 


Shaft disconnects 


The left drive shaft on my 1977 Honda 
station wagon frequently disconnects. 
This usually happens when I shift 
gears while turning a corner. The 
dealer measured the drive-shaft length 
and the frame and found nothing 
wrong. 
Claude Thibodeau 
Ste. Madeleine, Que. 


There are several possible problems. 
The axle-retaining C-clip could be bad; 
a new one should. be used every time. 
It's a mistake to spread an old clip to 
make it hold, and it's very difficult to 
get it off again. If there's sufficient ve- 
hicle damage, the shifting of the en- 
gine can be enough to unhook the drive 
shaft. Perhaps the shaft was disassem- 
bled and put back together backward 
so the axle is too short, or there may 

Continued 


_ Save Gas, Save Engine with РОТУ? | 
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The following introduces one of the 
most fully tested and credentialed gas 
saving, friction reducing engine treat- 
ments ever to reach the market! 

WHAT IS POLY? “Poly” is short 
for polytetrafluoroethylene (TFE). It is 
the slipperiest substance known to man 
(1981 Guiness Book of World Records, 
p. 188). The PetroLon Corporation, 
makers of Slick 50, has invented a way 
to permanently bind this slippery chemi- 
cal to your engine with one treatment. 
All you do is add one quart of Slick 50 
to your oil during oil and filter change. 
By reducing engine friction, Slick 50 
increases gas mileage and horsepower 
and reduces engine operating tempera- 
ture thus causing your oil and engine 
to last longer. Just as important, it 
reduces metal wear, defraying costly over- 
hauls. 

HOW DO I KNOW THIS ISN'T A 
FRAUD? Slick 50 has some very impres- 
sive credentials. The “Consumers Digest" 
magazine (March/April 1982, p. 35) states 
"Slick 50 does reduce engine heat and 
ordinary wear, and our informal tests 


indicate that it will improve gas mileage. 


by about 2 or 3 miles per gallon." Re- 
searchers at the Franklin Institute Re- 
search Laboratory , after applying a power- 
ful ultrasonic cleaning process to a Slick 
50 treated engine part, were surprised at 
its permanence. They stated, "We actual- 
ly expected the PetroLon Slick 50 TFE 
Resin coating to also be removed, but 
later found it was still there." 

The FAA (Federal Aviation Adminis- 
tration) has fully accepted Slick 50 Air- 
craft Piston Engine Treatment (F.A.R. 
$33.49). Ап FAA test simulating 1400 
hours of engine use (equivalent to about 
70,000 miles on a car) showed almost 
zero engine wear! 

Twenty-five hundred miles after re- 
moving Slick 50 from the crankcase, 
tests done at the University of Utah 
Engineering Experiment Station showed 
that the benefits of Slick 50 were 
still there. They reported a horse- 
power increase of 16.9% and 9.9% for 
light and heavy loading respectively. 
The senior engineering researcher at the 
University of Southern California in 
San Diego stated this, “Slick 50 does 
increase horsepower and decreases fuel 
consumption in tests done at the uni- 
versity.” The Space Shuttle Colum- 
bia uses the chemical “poly” in its 
gears and bearings because it is the 
only chemical lubricant which can with- 
stand the heat and corrosive elements 
of space. 

Perhaps most dramatic of all is a 
torture-test overseen by the Automotive 
Services Council for Pennsylvania and 
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shown on television station WI VE. Three 
cars with between 75,000 and 129,000 
miles on them were treated with Slick 50. 
Six months later the oil was drained from 
each vehicle and the cars were driven with- 
out the oil plugs for about a half hour. 
The water temperature never rose and the 
engines sustained no apparent damage. 
The Southwest Daily Times (Dec. 19, 
1982, p. 6), reports that a man from 
Liberal, Kansas, flew his airplane without 
oil for 30 minutes. There are many more 
tests available. If you are still skeptical, 
send $2.00 to defray printing and postage 
costs and we will send you additional, 
more detailed, test information, etc. 
HOW DO YOU TREAT AN ENGINE? 
Very simply. A few minutes before 
oil and filter change add engine flush 
(sent free with each order) to clean out 
your engine. Let your engine idle for 
5 minutes. Then drain your oil, change 
filters and add the proper amount of 
oil less one quart. Add one quart Slick 
50, drive for 30 minutes, and leave it 
in the crankcase for 3,000 miles. As 
the engine operates, the oil carries the 
polytetrafluoroethylene between the parts 
where it is burnished into the pores 
of the metal. Once impregnated it is 
permanent, so you do it only once, not 
each time you change oil. One quart 
of Slick 50 will treat all standard 4, 6 
and 8 cylinder gasoline and diesel engines. 
WILL IT WORK WITH MOST OILS? 
Yes, Slick 50 will work with all petro- 
leum based oils and all synthetics that 
are compatable with petroleum based 
oils. An exception is graphite oils. 
However, once an engine is treated, you 
can go back to a graphite type if de- 


sired. 
WHAT ARE THE BENEFITS OF 
SLICK 50? Your actual benefits in 


percentages may vary, depending on the 
kind of driving you do, vehicle condition, 
etc. By reducing friction, Slick 50 does 
all of the following: It increases gas 
mileage. It increases horsepower —— 
small economy cars and large RV’s really 
need this. It makes for easier starting. 
It reduces operating temperatures, thus 
increasing the lubrication and life of your 
oil and your engine. Last but not least, 
the drastic reduction in engine wear de- 
frays or eliminates costly overhauls which 
сап save you over $1,000.00. Slick 50 
eliminates the “lubrication starvation” 
that all cars experience when first started 
before the oil has a chance to circulate. 
Up to 90% of the wear on a car can be 
caused by this lubrication starvation. 
You receive all of these benefits for 
less than the cost of two tanksfull of 
gas ($34.95). 

WILL SLICK 50 HARM MY ENGINE 
OR AFFECT MY WARRANTY? No! 
Slick 50 is suspended in an excellent 
grade of petroleum oil which meets or 
exceeds every manufacturers engine war- 
ranty requirements. In addition, Slick 50 
carries an API (American Petroleum Insti- 
tute) service classification SF-CC-CD. It 
also carries the military specifications 
MIL-L-21046 and MIL-L 46152-A. 

DEALERSHIPS ARE AVAILABLE. 

OTHER SLICK 50 PRODUCTS avail- 
able are Small Engine Treatment (for 
2-cycle engines), Aircraft Engine Treat- 
ment, Gear Treatment (manual transmis- 
sions, etc.), Grease, Ultra 9 Oil, Fuel 
Conditioner, and Fabric Protector. Free 
information is sent upon request. 


Free engine flush sent with each order. 
Free shipping with orders of 2 or more. 

For purchase or further information, 
call toll free 1-800-228-6505, ext. 180 
(in Nebraska call 1-800-642-9606) or 
send to: FT. MORGAN SLICK 50, 
15160 Hwy. 144, #7, Fort Morgan, 
CO 80701. 


[]I enclose $34.95 + $4.00 shipping and 
handling. 
(J I want 2 or more (free shipping & handling). 


LJ Check O C.O.D. CJ Visa/MC 
Card #_ Exp. 

Name . 

Address 

City | 

State - Zip 


Start your own х 
money making business! 4 


Hundreds of Foley-Belsaw trained men 
have succeeded in this fascinating 
and highly profitable field . 


YOU Can Do It Too! 


money-miaking opportunilu Deen so 
for qualified Locksmiths, Mow lucrative regular 
lock and key business has mulliplied а th^ousandlold аз 
millions веек more protection against rooming crime, 
Yet there's only one Locksmith for every 17,000 peopia! 


Tours “in Балбан ready п жагп up io 1 


Lu plus ample Ct habe ERROR plus ia i" 
Supian. plus buaine building guidance will pnabie you bo KEP 
THE MONEY COMA IN! Ideal tot retinaemient — good jobs tod 

Tells how you quickly 
irain to be your own boss 
in a profitable Sparetime 
оғ Fulltime business of 


SEND FOR EXCITING FACTS—No Obligation! 
ALL SPECIAL TOOLS AND EQUIPMENT INCLUDED! 


(cM tODAY 

e" NO RISK — FOLEY.BELSAW INSTITUTE 
TRIAL! 10465 Field Bldg. 
waw Kansas City, MO. 64111 


There 15 NO OBLIGATION and NO SALESMAN Will Call —ever! 


IFREE! — POLEYBELSAW INSTITUTE i 
I 10465 Field Bldg.. Kansas City, Мо. 64111 1 
- Please rush FREE Book "Keys to your Future." - 
І | 1 
[| [ 
| Tes bow | 
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|] [| 
ج‎ 
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TECHNOLOGICAL 
BREAKTHROUGH 
PROVIDES 
DISTRIBUTION 
OPPORTUNITIES! 


Spin-off from high technology space 
vehicle insulation has resulted in a 
new line of fluid-applied paints and 
coatings. Certified by government 
accredited lab to save up to 40% on 
heating and cooling costs. Wall and 
roof applications for wood, masonry, 
metal and asphalt surfaces. High 
energy savings plus exceptional 
beauty for interior applications. 
Products insulate, waterproof, dead- 
en sound, protect against corrosion 
(neutralizes rust), solve condensa- 
tion problems, and provide unsur- 
passed beauty in a wide range of 
colors. 10 year warranty. IBM, Ford 
Motor, Ashland Oil, Dupont, NASA 
and other leading corporations are 
our customers. We are expanding 
rapidly into additional markets. Area 
Distributorships available now. 
CALL OR WRITE: 


ot ENERGYWAVE CORP. 


< 954 South Highway 4! 


Inverness, FL 32650 
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(904) 726-9568 


Spoilers are available by direct mail — prices 
vary according to application. Send $ 2.00 for 
the latest catalog, emblem and decal to Kamei, 


Р. О. Box 426, North Haven, CT 06473 рѕ.5 
NAME шин. 
ADDRESS 

CITY 

STATE ZIP 


“Say, Smokey—” 


be too much wear in the groove of the 


axle side gear—you can feel it, and it 
won't stay locked. A low transaxle-lube 
level can also do the trick. 


Wants higher performance 


I recently bought a 1982 Pontiac 
Trans Am with a 305-cu-in. engine, 
four-speed transmission, and a WS6 
handling package. Now I'm told that 
Pontiac is coming out with a high-per- 
formance version of the same engine. 
What should I do to increase the per- 
formance of the engine I now have? 
Also, what do you know about Slick 
50, which supposedly adheres to en- 
gine surfaces and reduces friction? 
Erich H. Lehr 
Brook Park, Ohio 


| If you stay legal, the best you can do 


is duplicate the performance engine. It 
will be a very expensive deal; Jumping 


| around the computer and changing the 
| camshaft, intake manifold, carbure- 


tion, exhaust system, and ignition will 
set you back more than $5,000. This 
includes pulling the engine and blue- 
printing it to handle the extra power. I 
can't yet report on Slick 50; testing it 
is expensive and time consuming. 


| Cleaning out carbon 


My 1970 Chevrolet with 110,000 miles 
on it has always run on regular gaso- 
line, but I have a problem with ping- 
ing at speeds over 45 mph. I think the 
engine has a carbon buildup in the 


combustion chamber. In your opinion, | 


are the products on the market that 


claim to remove carbon when added | 


to gasoline or through the carburetor 


| effective? You have mentioned that 
| water injection helps eliminate ping- 
| ing. Can you offer the name of a sys- 


tem that works well? 
Jack Е Maslowski, Atlanta, Ga. 


If the engine pings at full throttle 


under load, the problem is carbon or | 
| a fuel too low in octane for your service. 


If it only pings at part throttle, you can 
get rid of the noise by reworking the 


distributor advance to get the spark | 


advance out quicker. This would be a | 
change in the vacuum advance. I don't | 


believe you can get carbon out with 
chemicals in a short time. The best way 
is to pull the heads. Water-injection 
equipment is for sale everywhere. Check 
your local МАРА parts store. 


Got a car problem? Send it to: "Say, Smokey—,"’ POPULAR 
Science, 380 Madison Avenue, New York, М.Ү, 10017. All 
letters are read, and those of widest interest are answered 
in this column. Due to the large volume of mail, Smokey 
cannot reply to letters not selected for publication. 


A selection of products and services for Popular Science readers available direct by mail. Enjoy the fun and convenience of mail 
ordering shopping. Please order directly from the advertiser. For advertising rates for this section, write Clare Cain, Popular Science, 
380 Madison Avenue, New York, М.Ү. 10017 


GARAGE DOOR OPENERS 


и RA 
SHOWER 


| SOLAR SHOWER-FREE HOT WATER Ff 


È Ңигмаг : 


Buy Factory Direct and Save үт 
e Thousands In Use * Fre Brochure С = 
e (Wied لس‎ 


Homeowner Installation 
e Immediate Shipment by UPS or PP 


HELPMATE Equipment Co. Dept. Р5-584 Baroda, MI 49101 


Build Your Own 
Grandfather Clock 
,. Prices Starting Under 


300 


(including movement 
| and dial) 
| e Do-it-yourself case 
kit, parts pre-cut 


e Solid 3/4" hard- 
woods: black 
walnut, cherry, oak 

| e Heirloom quality 

e Factory direct prices 

e Solid brass West 

а German chiming 
=, movements 
| е Money back 
` guarantee 
“e Prompt shipment 


MASTERCARD, VISA and 
DINERS CLUB ACCEPTED 


EMPEROR? 
CLOCK COMPANY 


WORLD'S LARGEST MANUFACTURER 
OF GRANDFATHER CLOCKS 
Dept.1 rice Emperor Industrial Park 
Siock Corporation, Dept 
IN CANADA: Emperor Clock ation, Dept. 1109. 
x 1081 Meyerside Dr., Suite 7 = M ors Ontario L5T 1M4 


mE. VARIABLE SPEED 
! Tangential | 
AC Blowers 


е Mony ventilating, exhousting uses. 
=. Use with solor collectors, wood stoves, fire- 
1 E" placas, cool electronic gear. Speed control furnished. 


* ITEM 16-964 - - 5O-CFM, 115-VAC, 1/2-omp. 
2-3/8" diam. x 4-1/2" wheel. 7-1/2" x 3-1/2" x 
3-1/2". 4 lbs. ee 


$16.50 


` BLUEPRINT 
READING 
HOW 2 Eng. 


Whether you purchase 

our complete kit [ready- 

to-assemble with no 

special tools or skills 

needed] or just our 

plans and connectors, 

you'll find all our products to be stronger, better- 
engineered, and less expensive than others on 
the market. 


eOur heavy-duty connector system is the 
strongest and most versatile available 

e2"x6" construction throughout (at no extra 
cost] 

e Or save $1000's by purchasing our connector 
system and plans and cutting your own lumber 

* Unique ledger hanger system for easy second- 
Hoor framing 

e Larger-size Domes available for churches and 
industry 


Do More 
Jobs By 
YOURSELF! 


SAVE 
With 
Your Own 


BULLDOZER! 


Ausembie c our popular Min 


56 PORTER DR. WATSONVILLE CA. 95076. | 


fram sun, enough tor 2-3 showers. 
Portable, ideal for camping, boating, 
hiking. Enjoy a relaxing hot shower 
outdoor, beach, swimming pool, garden. 
etc. $15.95 post paid, (2 for $28.95) 
ORDER TODAY! Write: 
TRI-BEST PRODUCTS 
Dept. PS 
Р.О. Вох 889 
Concordville Pa. 19331 


Our heavy-duty 
connector with 
2" X6" struts 


Send 56 (or charge to your MC or Visa] 
and you'll recelve: 

«Informative 26-page Dome Catalog 

e Assembly Manual Floor Plan Catalog 
e Price List «And тоге! 


Name - 
Street 


City _ | 
Timberline Geodesics, Inc., [415] 849-4481 
2015 Blake Street, Berkeley, СА 94/04 


TAPE RECORDERS 


10 Hour Model $ 95.00* 

14 Hour Model $159.00* 

Modified Panasonic Slimline, high- 

quality AC-DC. Recorders provide 5 

or 7 continuous hours of quality re- 

cording & playback on each side of 

cassette for a total of 10 or 14 hours === i 
depending on model. Cassette | eo jl 


SUPER LONG PLAY 


a ITEM 16-965 - - 200-CFM, 115-VAC, 1.7-omp рн Dozer furnished. m 
2-3/8" diam. x 12" wheel. 16-1/2" x 3- 12^ x Bulidozer Kit and have power to: 
3-1/2", 5-1/2 lbs. Prepaid-Costinentel U.S. $22. 50 landscape your home, haul fire- PHONE RECORDING ADAPTER 


I he Send $1.00 For 124-Page S sehen 
"34 Equipment Catalog ! 


Ph. (402) 474-4366 


SURPLUS CENTER 
, Dept. PS-054 Lincoln, NE 68501 


wood, plow your garden, mow 


ы. your lawn etc. Send now for: 
E Catalog of Kit construction & 
.. uses — $1 or Plans to 
J 60‘ Build-it-Yourself' -- $7 


Write To: | 
' STRUCK-KIT 
dJ . Dept.PS54D 


Cedarburg, WI | 
3013 || 


Records all in & out calls automatically $24.50* 
VOX VOICE ACTIVATED CONTROL SWITCH 


| Automatically activates tape recorder $24.95 * 


*Add for ship & hdlg. Phone Adapter & Vox. $1.50 ea. 
Recorders $4.00 ea. Cal. Res. add tax. Mail order, VISA, 
M/C, COD's OK. Money Back Guarantee. Free data. 
AMC SALES INC. Dept. С 9335 Lubec St. Box 928, 
Downey, CA. 90241. Phone (213) 869-8519 © 


NOW! Get їп on the PROFITS in 


Work part time, full time — 
right at home — we help 
you every step of the way. ЖЕ? 
No doubt about it... as a small engine +4: 
pro, you can cash in on the huge de- 2 2 
mand for qualified men in one of A j 
America's fastest growing industries. t- 3 s - 
You'll be able to command top hourly rates " шш makin 
of from $10.00 to $15.00 per hour — and {е 
that's just for labor. CELS 
Plenty of business waiting for qualified men. 
65,000,000 Small Engines Are In Use Today! 
That's the official count from the Engine Service Assn., and 
one-million new engines are being built each month. With 
Foley-Belsaw training, you can soon have the skill and 
knowledge to make top money servicing these engines. 


All YOURS TO КЕЕР.... All at No Extra dec ЕС 
NO EXPERIENCE NECESSARY! 
You don't need to be a ‘born mechanic’ or have any prior 
experience. Lessons are fully illustrated... so clear you 
cant go wrong, and with our famous 'learn-by-doing' 
method you get practical ‘hands-on’ experience. 


| “Professional Tools and Equipme nt PLUS 4 hp 


[Foley-Beisaw Institute ә 59476 Field Bldg. a aee l 
| Kansas City, Мо. 64111 | FREE 
O YES, please send me the FREE booklet thal gives full de- | BOOKLET! 

| fails about starting my own business in Small Engine Repair Send for 

| | understand there is No Übhgabion and that No Salesman will your copy 
call an те today | 

| NAME — i 

ы 

| ADDRES | 

ا س 

| STATE ZIP = _ | 


With a snap of the fingers, lights go on or off. 


+ 


| 30-day money back guare 
Easily installed in place of your reg 


| Audiolite "! The new way to turn your lights on and off 
without touching a switch. When the switch hears a 
sound, it turns on the lights and keeps them on as long as 
the sound persists. Actuating the switch starts a clock 
which works on а time control. Includes dimmer control 
and manual on/off positions. Installs in place of your light 
switch, and connects to the same 2 wires. Requires a stan- 
dard 2-hole {асе plate, the same used on ordinary electric 
outlets. One Audiolite controls up to 300 watts. Audiolite 
has solid-state microcomputer circuitry to ensure years of 
trouble-free service. 1 year warranty. Incandescent models only 


wer 


Send check. money order or credit card number to: 


E mm тып tm TT TET MON шш Gua ш GA Шш шы шш 
LS&S GROUP Inc. 
PO Box 673, Morthbrook, IL 60062 


Send —~AUDIOLITE(s) at $32.00 each-plus $2.50 for postage 
and handling (or $98.00 for 4 Audiolites, plus $4.50 for postage 
and handling), within U.S.A. IL residents add 6% sales tax. 


Mame. __ 


AMES 212 _ —__. 


ee 2 
Allow & weeks for delivery Add 2-3 ме екы ıl рані by check 


Wiss Masierlard лга 


кепшге on credit card purchase 


Credal carding Ep Dale 
ORDER TOLL FREE 1-800/323-6556 Ext. R-23 

In Wines call 1-BOO/542-6345 Ext A-23 
| am жааш 24 hours Including Saiurdays and Sunday: mm m m m 


D „аа ни вв m аз ша аш иш кш иш ши кь 


FACTORY DIRECT 


AIR BEDS FROM $19.95 


т АА 


IT’S TIME YOU TRIED SLEEPING ON 


AIR. Your back & joints don't ache in the morn- 


ing because of less pressure. You don't toss & 


turn as much and generally sleep deeper and 


more restfully because of less body movement. 
Air-cushioned comfort provides a better night's 
sleep as opposed to lying on a rnattress of rigid 
metal springs. 

GENUINE AIR COIL CONSTRUC- 
TION...Herein lies the magic. Controlled Air 
Chambers are what support you when lying, 
sitting or lounging. You [and your sleeping part- 
ner] don't sink down in the middle. Instead you 
are both securely supported at all times in max- 
imum comfort & stability. Also, a Portable 
Spare Bed inflating in minutes with an Air Bed 
Air Pump, vaccuum or hair dryer, Rich camel 
color comes in Velveteen [suede-like finish 


shown above] or vinyl. Inflates to 8" high. 
Dealer Inquiries Welcome. 


SHOP FASTER BY PHONE 
1-805-966-7187 


Or send a check or credit card # for Air Bed[s) below. Sorry 
no C.O.D. Add 35.95 shipping per bed, (Canada add 
$15.00.) CA res. 6% tax. If not satisfied return within 15 days 
from prompt refund (less shipping]. 

Bed Size Vinyl velveteen 

B Singles (29° x 72") 51995 (#6500) BE $29.95 (#605) 
E Twin [39° х 2995 (#601) Bg 3995 [#006] 


B kng (75° х 80") MO 5995 (#604) 

Ш AIR PUMP (#669) - $14.50 (plus $2.00 shipping еа.) 
STARSHINE OF 5S0 BAR 

816B State St., Dept.BD127, 

Santa Barbara, CA 93101 


America's Premium Direct Mail House Now In Qur 8th Year 


| [URN Card 


STUDIO SPEC” 


MAGNIFIER LAMP 
AT $59*5 YOU 


BE WITHOUT IT. 


ORDER NO. 


ISIS ET 


This quality all-metal construction UL recog- 


nized lamp uses a standard 22W fluorescent 
circline bulb (the bulb is included!). Features 
of this great buy include a polished, distor- 
tion-free glass magnifier (X3); a 4-way, all 
metal clamp bracket; a full 45" reach. The 
lamp is available in two colors; Ivory and 
chocolate brown. 

You must agree, it's a steal at only $59.95 
each (pus shipping). If you buy 5 or more, 
it’s only $54.95 each (plus shipping). Order 
No. МОМ. | 

Shipping is only $5.00 each in the con- 

tinental USA, 
SPECIAL BONUS! If you buy one or more of the 
magnifier lamps, you can get our LTS103 
bench lamp for only $10.95 each (plus $2.80 
each shipping). The LTS103 is UL listed to 
100 W, utilizes a porcelain socket, and in- 
cludes mounting brackets. 


To order call toll free 
(800) 423-5336 
Calif. toll free 
(800) 382-3663 
Local 
(818) 701-5848 

EXCLUSIVE 


| 
| 
| 
PRICE SHPG | 
| 
| 
| 
| 


18215 Parthenia Street 
Northridge, CA 91325 


MasterCard and 
Visa accepted 
QTY ORDER NO, COLOR 
— S80-MXIM = 
— 80-LTS103 — 
— 80-MXII5-FL — 


*Only $54.95 for 5 or more 


$59.95* $5.00 

$10.05 $2.80 

$ 5.05 $2.00 
TOTAL 

Exp. Date ___ 

Name (please print) 


| Signature 


— — — —  — à 


CAN'T AFFORD TO & 


"+ 


ЧА DIRECT FROM U.S. OPTICS 


сй АШ] QUALITY SUNGLASSES AT FACTORY PRICES 


А - course, No special talen! required. We show you | Metal Frame Sunglasses Feature Impact resistant lenses • Handcrafted • Polished glass lenses « Hardened metal frames • 
Only |7 


what to do, how to do it. No salesman will call. | 
LEARN DRAFTING AT HOME! | 


| Nationa! |, NORTH AMERICAN SCHOOL OF DRAFTING, Dept. PCOA , | 
Сове 650 


B " 3 Big opportunities. Big 
Г profits. Earn quickly. World Famous Pilot's Glasses 
| GK Full or part time. Learn These precision flight glasses are now available to the public 
E LO at home, it's easy. Do Black Metal Frames for only $7.95. If you could buy them elsewhere, they'd probably 
EARN WHILE real jobs: All Tools Thin and durable black metal frames Aviator teardrop style tenses, cost you over $20 OO Specify gold or silver frames 
YOU LEARN dE —Materials Su plied. А $25.00 value only $14 95. 2 pairs for $28.00. A $20.00 value only $7.95. 2 pairs for $14.00. 
E^ | Lic. State of NJ — | 
| Send for ‘ppd. for patie ge 
FREE BOOK [ ame and adoress for 
Locksmithing Institute, Dept. 111 kb E 
Div. Technical Ноте Study Schools, — Little Falls, М. J. 07424 
MILEAGE Send $2 for catalog: 


ACCELERATION 411 Coral Circle, Dept. PSI. 


*. Aviator Teardrop Flight Glasses . 
EN ; 
Performer Manifolds El Segundo, СА 90245. 7 


Giri Watcher Бы و‎ rs N 
Gray mirrored lenses, black frames, A $20.00 value only 59 95 Flexible cable temples, gold frames. 


Matching Camshafts ر بے‎ Í 2 pairs for $18.00. А $20.00 value only $9.95. 2 pairs for $18.00. 
Electronic C phi ZOC ‚2 == 


Water Injection 


Glare-Free Polorized Lenses | Standard Aviator Glasses 
Dull-black metal frame, classic shape. A $30.00 value only $14.95, Traditional stems, gold frames 
2 pairs for $28.00. | A $20.00 value only $9.95. 2 pairs for $18.00. 


ЖЕ: ak 


of trans 
specialty items, enclose 


Gray Mirror Lens Glasses Professional Driving & Shooting Glasses 
Gold metal rims, flexible cable temples. A $30.00 value only $14.95. Wide angle amber lenses brighten visibility. Gold frames. 
2 pairs for $28.00. А $30 OO value only $14.95. 2 pairs for $28.00. 


SAVE MONEY! DO IT YOURSELF! 
Unclog Drains & 
Pipes with 
Port-A-Rod! 
LIMITED TIME 
—ONLY $18.95 


The Classic m че І 
Block metal frames, gray lenses. А 530 OO value only $14 95 Lenses darken outdoors, change back їо lighter tints indoors 
2 pairs for $28.00. Gold frame А $30.00 value only $14.95. 2 pairs for $28.00. 


-a $29.95 value - a 


Professional-type 25-foot cable with 
auger tip in storage housing. Attaches 
to your electric drill. Or use it manual- 
ly. Open clogged drains and pipes with- 
out messy plungers or caustic chemicals. 
Feed Port-A-Rod into sink, toilet, tubs 
or traps. Powerful rotary action works 
against even stubborn stoppages. Tough 


+ 


SESS 


Change-A-Matic Flight Glasses 


T hi-impact plastic housing and pistol f 
ove Instructions included, made Features lenses that darken outdoors and change back to lighter . The Sporrsman 
in U.S.A. tints indoors. Specify gold or silver frames. Sports-graphic on black metal trame 
Ba Free toilet attachment included A $30 OO value only $14.95 2 pairs for $28.00. | (A $25.00 value only $14.95. 2 pairs for $28.00. 
. Pays for itself with one use. TIT To order your U.S. Optics" sunglasses, send check or money order to U.S. Optics™ 
"4. 25-foot professional type rodder. FRAME COLOR Dept.366, P.O. Box 14206, Atlanta, Georgia 30324. 
ONLY $18.95 Credit card customers please fill in card * and Exp. date. 
ы SATISFACTION GUARANTEED | FREE-limited time only—deluxe velour-lined case with each pair of glasses ordered 
Allow 3-4 weeks for delivery. |... | €a53.00 value). Dealer inquiries invited. 
Shipped prepaid. | | Credit card orders may cali 1-404-252-0703. 
Send check or money order to: Ll 
Dort-A ў Rod Sales. —— Visa or Master Charge * Exp. Date 
P.O. Box 4 » icago, c | 
a = арыш Name 
i im 
Add Address 
; төш v = cel 


| rv на тераат. NOTICE: Don't be fooled by cheap Imitations. These glasses are made 


Total $.— — exclusively for U.S. Optics" To make sure you get the best, order now | 


ZIP — 
OVISA OMastercard Expires © 
ag agg ا‎ 


City —— State 


: and if not completely satisfied return for refund within 30 days. No 
DISC Rete item Non-sense 30 day guarantee. ©. Copyright 1983 US. Optics" 


er eee 
(Required for credit card purchases) 


EARN UP TO 
12 AN HOUR M 


IN YOUR OWN 
SPARE 
TIME or 

FULL TIME 


You risk nothing by accepting this 
offer to see how easily you can 
turn your spare time into big Cash 
Profits with your own Complete 
sharpening Shop. No selling . . . 
no previous experience needed. 
gur famous Sharp-All and 
show-how instruction set you up =_= 

to make $200, $500. $700 а 2—2 
month CASH sharpening Saws. 
, Knives, Scissors. Lawnmowers. 
EE Е | Shop and Garden Tools... all 

cutting edges. 


send for all the facts! 
Our free Book tells how to 
start a profitable, lifetime 
home sharpening business, 
how we help you grow, how 
we'll finance you. 


Send for FREE details — mail coupon below or postcard TODAY! 
Foley Belsaw Со. 60338 Field Building, Kansas City, Mo. 64111 


No Obligation...No Salesman Will Call 


* YES LJ FOLEY BELSAW CO. 60338 FIELD BLDG.. KANSAS CITY. MO. 64111 ө 
. 1 | . ө 
e please send me the FREE BOOK that gives full details. « 
Š x 
a Name Please Print . 
.ü oe 
e Address Г 
i a 
ні 


Unless you quessed all three, you're missing 
something — something called the universe. 
Maybe all stars look alike to you. Look again: 
It's been estimated that 6096 of all "stars" 
are doing something — sometimes spectac- 
ular — on any given night. And every night 
the show changes. We should know. We're 
Celestron — the world's foremost maker and 
marketer of quality optics for astronomy. 

м Box A shows the Celestron C-60, one of 
A our quality refractor telescopes. It will 
open your mind to everything from the Orion 
Nebula to astrophotography to the dusky 
storms and jewel-like moons of Jupiter. No 
misunderstanding here, the C-60 looks like a 
telescope. But. 

‚ Not all telescopes look like telescopes. In 
? box В we show you the world-renown 


Celestron C-B. The price of a quality camera 


NOW—at home in spare time 


Get your 
Associate 
Degree 
> without 
, attending 
College! 


NO PREVIOUS EXPERIENCE NEEDED 


Get ready for a pay raise, promotion or new ca- 
reer with Business Programs tailored to your 
special needs. Or take a Technical Course that | 
gives you the skills you need to work on exciting 


roj ! 
projects? FULLY ACCREDITED 
Now you can get the same kind of training used by For- 
tune 500 companies. No need to change your working 
schedule or social life. No traveling to class. Instructors 
are as close as your telephone and you can use our 
24-hour hotline whenever you need a better understand- | 
ing of something in your lesson. Previous college credits | 
can be applied to degree. ASB Associate Degree 
awarded in Business Management, Accounting, Market- 
ing or Finance. AST Associate Degree in Civil, Electrical, 
Mechanical Engineering or Electronics Technology. 
e SEND FOR FREE FACTS 
* No obligation * No salesman will call. 


SINCE 1891| Scranton, Pennsylvania 18515 

Rush me free facts telling how | can get my Associate Degree at | 
| home in spare time in the business or technical field | have checked | 
below. 


CENTER FOR DEGREE STUDIES рер. Pecsa | 


| Business Associate Technical Associate | 
| Degree Programs Degree Programs | 
[.] Business Mgmt. [.] Civil Engineering Tech. 
| [ 1 Accounting [] Mechanical Engr. Tech. | 
f [ 1 Finance [.] Electrical Engr. Tech. i 
i |j Marketing [1 Electronics Technology 
| Ната —. = Age — i 
| Address ___ | 
[ovem ————————— 
ШШЕН ШШШ ШЫ Ao Е Е Е Е БЕ ЕЕЕ 


UESTION: Which of these instruments could 
~open your life to Astronomy—one of our most 
popular—and most misunderstood—sciences? 


system, the C-8 with its huge 8" primary lens 
can gather an impressive 791 times more 
light than your eye. And contrary to another 
popular misunderstanding, light gathering 
power — not magnification — is what quality 
astronomy is all about. The C-8 uses "folded" 
optics—the light image travels back and forth 
inside the tube. Result: short, wide and easy- 
to-handle telescopes of long focal length. 


Looking at the moon through a C-8 is like 
orbiting it in a spacecraft. And next time 
you're entertaining, imagine asking quests 
if they'd like to see the Andromeda Galaxy. 

Finally, not all astronomers use tele- 
C scopes. Box C shows Celestron's 11x80 
Comet Hunter Giant Binoculars. Our 11x80's 


are perfect for both deep space viewing of 
galaxies and nebula and for comet hunting. 


The Quality 


Alternative to 
High-Cost 
Inflatable 
Boats! 


Ж 


ae 


“holds 5 adults 


r 
Why pay $600, $1000 or more for an inflatable 44 
boat? Sea Eagle inflatable boats last for years, 
go almost anywhere and cost as little as $110. 
Fishing platform, motor runabout, river raft, camp 1 
boat, yacht tender and now a true speedboat! a 


Lakes, rivers, ponds, bays and oceans. 
Sea Eagles give you real value for your money! 


For your FREE 32-page color catalog write: | 
Sea Eagle, Dept. PS45B, 
St. James, NY 11780 
FREE 32-page color catalog! 
Or telephone: 516-724-8900 
8:30 AM-4:30 PM, Mon.-Fri., EST 


2—4 = = E- -|m E ^ | | 


о City-State "eu || a eee 
[ E ¥ She B B DO DO B5 500 PB BO BO BP bo s Oo PB P B 


If you see a comet first, they'll name it after 
you. And remember, Halley's is returning. 


Now that you understand a little more about 
astronomy, you might want to know more 
about astronomy and Celestron products. So 
call us toll-free — with questions, comments 
or inquiries as to your nearest Celestron 
Dealer. Call soon — the universe is waiting. 


CELESTRON 


PRECISION OPTICS 


For Dealer Locations, Catalogs, Information. 
Technical Data Sheet 


CALL FREE 
1-800-421-1526 


(Mon-Fri; 8-4:00 Pacific Time; Continental USA only) 


CELESTRON INTERNATIONAL, P.O. Box 5578A5 
2835 Columbia St.. Torrance, СА 90505 (213) 528-9560 


LI-1-] | Sao FS oS oS 


Е А SINGER'S DREAM! 


REMOVES VOCALS FROM RECORDS! 
Our VOCAL ELIMINATOR can remove most or 
| virtually all of a lead vocal from a standard stereo 
record and leave most of the background untouched! 
Record with your voice or perform live with the 
backgrounds. Used in Professional Performance yet 
connects easily to a home component stereo 
system. Not an equalizer! We can prove it works over 
the phone. Write or call for a free brochure and demo 
record. 
Write to: LT Sound, Dept. PS, PO Box 338 
Stone Mountain, GA 30086 
In Georgia Call (404)493-1258 


TOLL FREE: 1-800-241-3005 — Ext. 51 


NEED THREE PHASE POWER 


The "THREEPHASER" allows you to operate three OWLY 
phase motors М thru 7% horsepower from 220 $F Oss 
69 


volt single phase power sources. Rugged — heavy 
duty — patented unit built to give many years of 
satisfactory service. Satisfied users worldwide since 1966. 
Free literature furnished on request. Telphone 305-862-3038. 
RELIANCE ELECTRIC MANUFACTURING COMPANY INC. 
At. 1, 1024 W. Lake Brantley, Altamente Springs, FL 32714 


' GUNS! 
| ? а 
That's right, Чинь presao -built replicas of farm- 

| ous firaarma CAN AMBER OF FIRE REAL 
AMMUNITION! Made of machined metal, thay book, ен and 
і к Same as the o inals. CAN BE DISA MBLED. Over 
Pare hand-finis в. Gomes fully assembled. Safe 
rfect for dis lay. MONEY BACK GUARANTEE. Send tor 

| ке CATALOG of over y ditferent models, 

Model shown: Ш.Б. GOVT ЖА, CO1U-81-300 $55 a. 00) | 0 


The COLLECTOR'S ARMOURY, Inc, Dept PS шугу 
{ NI SLATERS L LANE. ALEXANDRIA gen Bane ей 22513 CHARGE IM PARENTHESIS ла 


3%) in your 
Sa basement! 


Looked at your hot water bill lately? 


Your old-fashioned 40-80 gal. hot 
water tank is costing you a fortune. 
It keeps water hot 24 hours a day. But 
you need it only an hour or two at the 
most. 

In energy-conscious Europe and 
Japan, smart homeowners got rid of 
their hot water tanks decades ago (at 


just about the time they were getting 


rid of their big cars). ay, millions 
Of families own tankless hot water 
heaters that supply endless hot water 
by heating the water inside the pipes 
..instantly as you use it! (And, best of 
all, these heaters can cut your hot 
water bill in half!) Write for free details 
today! 


Controlled Energy Corp. 
Fiddlers Green, 
Dept. 17054 
Waltsfield, VT 05673 
О Yes, please send more information! 


Name 
Address 
City 

| State 


©1984 Media Mktg., N.Y. 


a LEARN 


LEGIONNAIRES 
SURVIVAL 
BOOT 


KNIFE 
ONLY 
$995 
Add $1.05 Hndl. 


— UPHOLSTERY 
E zx. AT HOME! SPARE OR FULL TIME. 
А MEN & WOMEN ALL AGES! send tor 
V free book on learning to reupholster 
х V» f 2, chairs, Code ge all furniture for 
et BIG MONEY in spare or full time. No 
|: NN. needed, no age or educational 
CI limits. We show you how and provide 
EVERYTHING needed to start: (1) Self-study 
program covering all phases. (2) All tools and 3 hig 
furniture kits for practice. (3). . . all supplies, frames and 
materials to build worth of furniture, me to keep or 
sell. Write for big, free opportunity book. No obligation, no 
salesman will call. MODERN UPHOLSTERY INSTITUTE, 
80285 FIELD BLOG. e KANSAS CITY, MO. 64111 
PRINT YOUR OWN ¢ 2-0 
Cards; stationery; envelopes - Double edge 440 stainless 
advertising: labels; tickets: QSL | чыз blade, Full tang one 
cards; announcements; greeting, piece construction. Leather 
nm athy, prayer cards; tags, sheath with quick release 
snap and metal boot/belt clip. 


Money Back Guaranteed If 
Not Fully Satisfied!! 


WESTBURY SALES CO. DEPT. SK-5-PS 
373 Maple Avenue, Westbury, New York 11590 


ave money. 
Led a Printing Business. % p m 
We supply everything direct ا‎ a - 
from factory. Easy instructions, t Lit =. Б 
Also raised printing like engraving. 
Have home shop. Add to income. 
Send $1.00 for catalog. 


Kelsey Presses, Dept. BACE , Meriden, CT 06450 


THE MOST EFFECTIVE INSECT 
_DESTROYER AVAILABLE...MARK iii 


"COMPARE! 


GRID 
PRICE WATTAGE SHORTING QUIET CLEANING 


NAME EN 

Udo El Zoppo 1500 $110.00 20 No No м Б 
sears 1402 100.00 20 No № Yes 

Flintrol XL100 11000 2 No № Үе 
Charmglow 6153 9000 15 No No Yes 

Hall American 10205 — 140.00 W6 No No Yes 

MARK VII 1495 75 Yes — Yes М 


NEW! MARK VII HEAT SENSOR ATTRACTS 
AND DESTROYS MOSQUITOS! 


DON'T BE FOOLED BY GRID TYPES 


An article on insect lamps in the June 1982 issue of Consu- 
mer Reports indicates that insects entering grid-type lamps 
are free to fly right out again unless they are electrocuted 
by touching 2 grid wires simultaneously! Grids in many 
lamps are fairly widely spaced and hundreds of the most 
bothersome gnats and insects are free to buzz about and 

"бид" you. Grid-type lamps also tend to clog up with insect 
remnants which must be removed every few days. Clogging 
also tends to short-circuit grid lamps. 


THE SECRET OF THE MARK VII 


Its powerful 75 watt Angstrom Black Light, recommended by AND € ontact! 
the U.S. Dep't. of Agriculture as the best light for attracting | pisa Я | eects OO soars! 
phototropic insects, has a wide wave lengt . enough to pice — Sate — mitts! Ге 
attract insects from over а full acre. All light sensitive, pesky, wie. Mae 


flying insects, large and small, are destroyed once they 
come in contact with the lamp. The Mark Vil has UL listed 
parts made in the U.S.A., is 100% safe for children, pets, 
birds, and beneficial day-working insects, and is environ- 


me [-— — 30 DAY MONEY BACK GUARANTEE- — — 


The Mark VIF uses the 
same proven effective | Insect Control Co., Dept 562 
10-10 44th Ave., Long Island City, М.Ү. 11101 


principles used at many 

stadiums, race tracks, 

restaurants, dairy barns, | Yes, | want to rid my home and patio of flying, pesky insects the 
safe, effective way. Please send [ ] One Mark VII Insect 

Control Lamp at $12.95 plus $2 to cover pstg. & hdlg. 


swimming pools, . etc. 
More than 200,000 have 

SAVE $4.95. [ ] Send 2 Insect Control Lamps for only $24.00 plus 
$3.00 for pstg. & hdlg. 


been sold in the U.S.A. | 
and thousands more in 
insect infested sub-tropi- 
cal countries in the West 
Indies, Mexico, Panama, 
India, Malaysia, etc. Its 


| 

| 

| 

| 

| 

| 

| 

| Р 

| Enclosed is my check or М.О. for $ (N.Y. residents 
attractive, non-conduct- | 

| 

І 

| 

| 

| 

| 

| 

| 


add sales tax) OR, charge tomy [O VISA [Г] MASTER CARD 


ing molded plastic body 
is impervious to the ele- 
ments and should give 
years ої trouble-free 
service. Extra bulbs are 
available at low cost. 


Credit Card Customers 


Noes er DH 
Name 


Address 


Call 
212-784-2775 
(Sorry, No C.O.D.'s) 


City State Zip 


MAY 1984 | 179 


Affordable Precision 
Wood Carving 
& Machines 


Obr machines 5 

let you duplicar Te 
virtually атут 

+ Gunstocks 
* Signs & Plaques 
s Figures & Statues 

a Furniture resto t 

а Ornate carved 
moldings 

3Moce's Available 


—€ = 


Now you can use this ONE power-feed shop to turn 
rough lumber into moldings, trim, flooring, furniture 
—ALL popular patterns. RIP-PLANE-MOLD . . . sepa- 
rately or all at once with a single motor. Low Cost 
. . . You can own this power tool for only $50 down. 


Tri SEND FOR 
30-Day FREE Trial! exciting Facts 
NO OBLIGATION-NO SALESMAN WILL CALL 


MAKE YOU AN EXCLUSIVE DEALER* | 
" 


trouble-free use. 
* Much more stable 

than a canoe or kayak. 
* Perfect for cruising, 
fishing, and family fun. 


i ' Е. A z è Ы Lu 
ee ТИ , NR 
nox m PON TE у ТУ: 


6-wheel drive e amphibious 


i 


2 and 4 passenger models 


RUSH COUPON F"OLEY-BELSAW CO. Affordable Quality " Factory Direct Price CALL TOLL FREE 1-800-255-2511 
3 | 90477 FIELD BLDG. M iin New York State 716-855-2: collect) 
TODAY! KANSAS CITY, MO. 64111 1935 anniek 


60 Depot St., Buffalo, N.Y. 14206 


چ صم 


i Foley-Belsaw Co. i Since 1969, World's Largest Мапи!ас! i Six- 
- 4. E »90477 Field Bldg. - | Send $1.00 for new 1984 color catalog || [лее Drive itd tm 
i ct Kansas City, Mo. 64111 i | (mailed First Class). | *M the territory is still open (you must be 21 years of age) 
" Please send me complete facts about g Folbot, Inc. 

i YES PLANER-MOLDER-SAW and § | | PO. Box 70877, Dept. P8584 | 

- details about 30-day trial offer. - | Charleston. SC 29405-0877 | 

| Name ———— - | Nome | 

FTT Ц Address = 

q^ddress — " ' || | | 
وو د‎ | City. ы ze —— | 

2110 LLLLIIIIIILILLIIILIIIIII. 


THE FOUR SEASONS 
PASSIVE SOLAR - 
GLASS ENCLOSED 
HOME EXTENSION 


Cashinon 
our success. 


Booming sales response to our revolutionary 
—_ steel frame homes! 

* Quality designs and 
imaginative floorplans 

* Significantly lower prices 

* 60% more energy efficient than 
conventional homes (95" 
insulation walls and roof) 

» Virtually maintenance free 
exterior 


* Sales doubled in 1983 alone! 
-FLV | 
OUTDOOR LIVING — INDOORS! A beautiful in- 
sulaled glass solarium Io create exciting Пр living space 
for dining, leisure activities. solar heat collection. hot 1005 


NEW SYSTEM 4 FEATURES: 

! Window Quilt motorized shading in 48 decorator colors 
Provides privacy, sun control, night insulation (А-5) 
100% thermally broken heavy aluminum bronze tone 
frame features new double drain leakproo! water run 
off design | 
Factory insulated glass, including optional curved 
insulating glass 
Patented Pow-R-Vent"" cooling 
Nationwide displaying dealer network 


FOUR SEASONS 
| GREENHOUSES 


By Four Seasons Solar Products Corp 
910 Route 110, Dept. PS-405 
Farmingdale, N.Y. 11735 

In N.Y. Call (516) 694-4400 


CALL TOLL FREE 1-800-645-9527 FOR 
FREE COLOR CATALOG AND NEAREST DEALER 
Dealer Inquiries Invited 


Own your own 
profitable Tri-Steel 
distributorship 

* Huge market 

* No inventory required 


* Low capital investment 
* Complete dealer training/support 


Select territories now available. $3950 refundable investment required. Call 
or write for free color brochure, or send $35 for Home Planning Kit with prices 
and floorplans, or $70 for video tape (specify VHS or Beta). 


& TRI- STEEL серо осоо 
| — n Texas: - 
=I STRUCTURES Outside Texas Toll-free: 


1-800-433-5555 * 


END STARTER 
CORD PULLING! 


MOLDS cuum, SALE CATALOG 


for making 


در س 
Ornamental (ancte ѓе -‏ 


Tema. 

Book about Aluminum 
Molds with prices and 
production trade secrets 


direct from world’s larg- 
est mold manufacturer, 


CONCRETE MACHINERY COMPANY 
P. 0. BOX B99 - HICKORY, N. С. 28601 


Hundreds of items at discount prices! 
Our biggest sale ever. Prices slashed 
on many of our finest quartz move- 
ments, pendulum units, tools, kits, 
dials, hardware and much more. Call 


or write for your FREE SALE 
CATALOG today! 


The SAIN START™ system enables mower engines 
to be started with a 3/8" electric drill, totally elimi- 
nating the strain of starter cord pulling. 

The high speed of most drills will spin a typical en- 
gine over 20 revolutions in just two seconds! This 
means that sluggish, run-down, cold, and even 
flooded engines, start quickly and effortlessly. 

SPIN START™ is the perfect product for those peo- 
ple with health problems, for which starter cord pull- 
ing is an especially strenuous task. 

One kit fits all Briggs & Stratton, Lawn-Boy and 
Tecumseh (Sears), 3' thru 5 hp engines equipped 
with a vertical-pull starting cord as shown above. 
Can also be used as a back-up for battery-start en- 
gines, 8 hp and below. Fully illustrated instructions 
make installation quick and easy. 


FULL MONEY BACK GUARANTEE 
IF NOT COMPLETELY SATISFIED 


To order, send check or money order for $19.45 
(postage and handling included) to: 


This is all 
you wear 


(414) 248-1150 
л Dept. PS54 
| Box 542 
CKIT Lake Geneva, wi 53147 


All-in-Ear Aid - Save $200+ 
Improve your hearing! Name brand 
aid helps you understand words you 
miss. If you hear but don't understand, 
this aid amplifies the sounds you need. 
Enjoy comfortable, attractive aid in your 
own home. FREE 30-day home trial. | 
We promise no salesmen! Write today J-K Enterprises, 10802 E. 24 Hwy, Dept. 502 Box | | f city | 
for free catalog! J & M, Dept. 69-D, 8688, Independence MO 64054 (MO residents add | |. You may include 50c for first class delivery 


329 N. Third Street, DeKalb, IL 60115 SOF T __ - 


ADDRESS 


STATE ZIP... 


Northern Hydraulics 


Discount Parts & Equipment MN 


Gas Engines (Horiz. and Vert.) 


Heavy Duty Log Splitter Sale 5 Hp. Tecumseh 3: Shaft #6051 $134 


Horizontal and vertical 12 thru 35 
ton models at discount prices. 
Also all the parts to build your 


Veri B Hp Tecumseh 1° shall #7082 5199 


û Hp Tecumseh cast iron sleeve #6081 5186 
10 Hp Tecumseh cast iron sieeve #6010 5224 
в Hp Bnggs 1 shaft #7080 5208 


10 Hp. Tecumseh 1 shall #7010 5214 


You can drill a 
water well in 


your backyard... 


own. 
12 ton. #1128 5709 
, $1132.. 5819 


Other 3-20 Hp. models al savings up to 50°. f 


15V» ton........... Will ship 12': ton Trailer Parts FO 2 шене насру 
241/5 ton............. #1142 51324 ад states for $60 480x8 4-hole wheel & tire.. #1211 $2400 o : Wa CEP 
570x8 wheel & tire ........ #1212 33.00 goodbye to hig 


Log Splitter Parts 


16.5х6.5х8 wheel & tire .... #1214 32.00 water bills and 
2-Stage Cast Iron Gear Pumps 480x12 wheel & (іге....... #1216 36.00 summer watering 
11 GPM (2650 PSI until more pressure is needed. 550x12 еН aces #1217 e shortages. 
Kicks down to low GPM & up to 2500 PSI. Righthand — l'aller Light Kit .......... #1270 16. 


2000 Ib. capacity spring set #1251 24.00 
High speed 4-hole hubs & spindles set is 
2000 Ib. capacity 37.50 


rotation, can direct couple to 5 Hp or larger engines. 
3600 max RPM. 12 Ibs. 


Easy to operate as 
your power lawn 


Item $1011.......... $109.00 | mower, and you can 

13.6 СРМ w650 PSI/3600 RPM max Homelite Water Pump turn your spare 

Item #1013.......... $127 00 Model AP-220. Briggs 3 Hp S time into cash! 
22 GPM th 1 + = T 

16 GPM use with 8 Hp+ item fey ms stags Pumps 140 GPM. Will punp =»: m سے‎ 

Item #1015........ $157.00 dip uae. water. farm chemicals. or herbi- ‚ 


Welded Cylinder 
Item #902424 2" shaft 4" bore 24" stroke 5115 


cide transfer. 2" suction and 27 , — 4" 
output. 
Item # 10996................8183 


THOUSANDS 
SOLD! 


will ship 48 


€ 4-Way Control Valves states for $6 For Free 
Built-in relief valve, 34" in-out ports. Y2" cylinder Suction and Discharge hose available Brochure 

К ports. Toll Free 800-533-5545 11 
anin А "ТӨШТЕ ROOSIN AIT О Bell Call Toll Free 


` 1-800-821-7700 
cw (Ask for Extension 557) 
n Or clip coupon and mail TODAY! 


Has pressure sensitive detent. hands free on | Send for tree 100 pg. discount catalog full o 


return stroke. і : : 
equipment at or $6 for Splitter design/fact 
58. 
Item #2020.......... $58.50 LES otani crabe 


Tractor/Implement Seats 
Foam filled. vinyl cover. 4- 
| bolt steel base 17" wide. 15" 


— ——— = шшш пшн ЕЕ ل‎ шшш d шш = سس‎ 


{+ 557 Anderson Road 
С Opelika, Alabama 36802 


Hon #17А5.........; $48.00 ' | Dept. 9054 Box 1219, Burnsville, MN. 55337 | 


і 
| | 

| | 
ы deep. 6" back. | Name | Please mail your FREE brochure. : 

Item #1743.......... $19.50 | | ад _ 
T 4-bolt steel base 20 wide. Street | Print Name | 
19" deep. 1214” back. i f | 
Item #1744... $28.00 City Zip | Адайев | 
Steel mounting base capable 3 | _ | 
al tákinu otdars Northern Hydraulics (612)894-8310 | бизше — | 
| | 


— mm ee ee 


Save this ad! Take it to a participating dealer 
and get a $660* 48" mower and hitch FREE 
when you buy a new value-packed Power 
King 1600 or 2400 Series garden tractor. 
Compare. You'll say this is the hardest 
working tractor in America. All-gear drive for 
full power delivery. Quality 14 or 18 hp Kohler 
engine. Big rear wheels for more ground 
clearance and traction. 200-300 pounds 
more working weight than most competi- 
lion. And over two dozen hard-working 
attachments. | 
See the Power King dealer near you. Offer 
Jood March thru June, 84, so hurry! Or send 
$1 for full brochure: Power King 2021-F05 
MacArthur Road, Waukesha, WI 53186. 


POWER KING 


"Mig. suggested list price. Offer may not be available with 
other promotions 270-95H 


| Jogging, Swimming, or Cycling. кз 


Aerobic Exerciser 
Duplicates X-C Skiing for the 


Cross-count ry skiing is often cited by physiologists 
as the most perfect form of cardiovascular exercise 
for both men and women. Its smooth, fluid, total 
body motion uniformly exercises more muscles so 
higher heart rates seem easier to attain than when 
jogging or cycling. NordicTrack closely simulates the 
pleasant X-C skiing motion and provides the same 
cardiovascular endurance-building benefits-right 
in the convenience of your home, year ‘round. 
Eliminates the usual barriers of time, weather, 
chance of injury, etc. Also highly effective for weight 
control. 

More Complete Than Running 

NordicTrack gives you a more complete work out- 
conditions both upper body and lower body 
muscles at the same time. Fluid, jarless motion does 
not cause joint or back problems. 


More Effective Than Exercise Bikes 
NordicTrack's stand-up skiing motion more uni- 


| күлэр 43 €CIE- CE 


ALPHA DX 300 


p 


d NS | 
SAWMILL Of Its Kind in The World 

If you need good, high-quality lumber, don't let 
inflated lumber prices stop your important 
building projects. The Foley-Belsaw goes right 
to the trees and turns out smooth, true-cut lum- || 
ber... even beginners get excellent results. For Free Sound Info 
Just one man (no crew needed) can — cut d | Call 1- 800-233-3865 
enough on weekends to save hundreds of|| ` | or write WERSI USA 
dollars over high уат t For power | Dept, M38 Р.О. Box 5318 

se tractor PTO or other low iesel or elec- || КЕ eae 
tric unit Factory-direct selling keeps price low, |! Lancaster, PA 17601 


and convenient time 
arranged е payments may be 


Send for FREE BOOK! Just mail coupon below for 
"How To Saw Lumber” booklet and complete facts 
on the One-Man Sawmill. There is NO Obligation 


and NO Salesman Will Call on you. Do It TODAY! 


Foley-Belsaw Co. j 0 
30368: Fleld Bullding < 


| Kansas City, Mo. 64111 
` Please send all facts and details їп 
your FREE BOOK “Ною To Saw 


= manna GREAT OUTDOOR FUN, snam | 


= SEARCH ELECTRONICALLY FOR ... gold, silver, 
coins and relics with White's Electronics mineral/ 
metal detectors. Pays tor itself. U.S. Patented. 
For your nearest dealer ! Т 
and free catalog 
ox CALL TOLL FREE 
о Ч 1-800-547-6911 


am чө 
‚жез 
i‘ 4 
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White's Electronics, Inc. Dept. PB3 
ийнинин Sweet Home. OR 97386 sida i HE 


I 


| 
Ё 
: 
M Lumber". I understand there is No U T. | 
ee Obligation and that No Salesman will V | 
call on me - | | 
1 Мате — i ^" 
i Address - Bigger - More nes 
Ii | — j Musices .. Faster! Unique | 
City-State Zip. J muscle pumping methods 


Free Booklet & Reports! 
чё Ѕепа name & address to: 


Sleep Safe! 
Travel Clock/Smoke Detector} 


ordicfrack 


Jarless Total Body 


"FF. 
EF Me ae 
p 


- ЕЕ 


Best way to Fitness 


Pipp 
A 
Fp 
ғ 


formly exercises the large leg muscles and also adds 
important upper body exercise. Higher pulse rates, 
necessary for building fitness, seem easier to attain 
because the work is shared by more muscle mass. 
Even Better Than Swimming 

NordicIrack more effectively exercises the largest 
muscles in the body, those located in the legs and 
buttocks. When swimming, the body is рро 
by the water, thus preventing these muscles from 
being effectively exercised. The stand up exercising 
position on the NordicIrack much more effectively 


exercises these muscles. 
À Proven, High Quality Durable Product 
NordicTrack is in its 8th year of production. Nordic- 
Track is quiet, motorless and has separately adjust- 
able arm and leg resistances. We manufacture 
and sell direct. Two year warrantee, 30 — 
day trial period with return privilege. | 4 all 
Folds and stands on end ng 
to require only 15" x 17” кч 
storage space. | A 


a 


Call or write for... 


FREE BROCHURE 


Toll Free 1-800-328-5888 
Minnesota 612-448-6987 
SI, 124P5 Columbia Crt., Chaska, MN 55318 


Perfect for anyone—this featherweight unit (5-1/4 

x 2-3/8 x 1-1/8) fits into the smallest case. The 
quartz travel alarm clock detaches in seconds from 
the full service smoke alarm. Simply hook it over 
the door--it sounds an 85 decibel alarm that warns | 
you instantly in case of fire or smoke. Detector 
features test button. Batteries not included, 90 
day warranty. Don't travel withaut it! 


30-day money back guarantee 
CALL: TOLL-FREE 
1-800-323-6556 Ext. R-23 
In IL call: 1-800-942-6345 Ext. R23 


Or send $34.95 plus $2.50 postage & handling 
within USA, IL residents add 6% sales tax. Mail 
Check, Money Order, Master Card or Visa number 
and expiration date to: 


LS&S GROUP, Inc. | 


Р.О. Box 673, Northbrook, IL 60062 


lassified Opportunity Mart 


CLASSIFIED ADS $7.35 per word, per insertion. Minimum 10 words. Payment with order, or charge to your Visa, Master Cara, 
American Express or Diner's Club account (give number & expiration date). First word in bold capital letters, rest of ad upper & 
lower case. Other bold cap words, $1 per word extra. Bold headline or white space, $29.50 per line. DISPLAY-CLASSIFIED $403 
per inch, per month. Advertisers using a P.O. Box number must furnish complete name and street address for our records. New 
advertisers, please submit descriptive material with order. CLOSING DATE for July issue (on Sale June 12) is April 27. Send 
orders to Dorothy Ellis, Popular Science. 380 Madison Ave.. New York. NY 10017. 


MOTORCYCLE, 
BICYCLE SUPPLIES 


FLASHING, BICYCLE REFLECTOR. 
pinning motion returns light flashes to 
hotorists, all directions. $6.50 ea., Geodert 
roducts, Box 1481, St. Charles, MO 63301. 


AVIATION 


BOOMERANGS — INCREDIBLE RE- 
IRN! You can do it. Exciting! Order your 
REE catalog today. Boomerang Man, 312 
ark, Monroe, LÀ 71201. 


HELICOPTERS: Gasoline: ЗЕЕ Ultra- 
ght. Start $899.00 Kits/Plans. Informa- 
on $5.00 U.S. (Refundable). BW ROTOR, 
owanda, KS 67144. 


YOU can learn to ju le for fun or ‘ profit! 
omplete starter set $15.00. Dube, Box 
182, New York City, NY 10008. 


H-B GUIDE 
HAS A BETTER WAY 


15 A CUSTOM BUILT AIRCRAFT IN YOUR FUTURE? 
Building а safe and dependable aircraft should be | 


your prime concern. Bere is ames "ры h te building 


any Ivpe af aircraft that has а very high rate of success. 
H-B Guide contains methods for @ Selection @ Testing 
a Û slr. SEND 53.00: 

DE 


GUI 
PQ). BOX 50485 MIDWEST CITY, OK 73140 
LULTHREICGHIITS NEED ИН GUME TUC! 


BUILD YOUR OWN JET HELICOPTER 
EASY TO FLY —INEXPENSIVE TO BUILD! 


= Carries one person-plus = Uses kyw-cost fuel 
“ Simple hand-Iool construction. 
—-—. PLANS—completely illustrated: $9.00 | 
^ 


” Berd 


ШЕ HELICOPTER HOBBYBOOK 


powered Helicopter ane illustrated): ЕНГЕ 00 | 

‘iit. BOTH ABOVE BOOKS: only $14.00 
TAFT i P.O. Box 16488-А 

| Baltimore, МП 21217 


BOATS, 
INBOARD/OUTBOARD MOTORS 


BOATKITS - PLANS - PATTERNS - 

FRAMEPACS - LARGEST CATALOG - 300 
Designs 8'/80' - Plywood - Fiberglass - Steel - 
strip Planking - POWERBOATS - Inboards 
Outboards - Cruisers - Sportfishers - Hydro- 
jlanes - Runabouts - Houseboats (KAVAKS 
CANOES - Largest Selection) - SAIL- 
BOATS - Daysailers - Trailersailers - Mul- 
ihulls -FIBERGLASS MATERIALS - Cloth 
„Resins - Foam - New improved - “EPOXY- 
PLUS" - "EPOXYOGLUE" - "EPOXYSUR- 
FACER” - Wood/Epoxy construction - 
PATALOG $2.00 ($4.00 Airmail) - Includes 
FREE Boatbuilder Materials Brochure 
Book - "AMATEUR BOATBUILDING" 
Kiberglass-plywood - Wood/Epoxy - Steel 
6.00) CLARKCRAFT, 16-5 Aqualane, 
Tonawanda, NY 14150 


—Mercury 1983 Bargains... 
illsizes... $2.00 handling... Scott McCul- 
och rts... Electra Marine, 610 Merrick 

Road, L Lynbrook, New York 11563. 


BOAT Kits - 27 trailerable models - 
POWER and SAIL - 8'-30'. Molded fiber- 
lass hulls and decks come factory assem- 
еа - you install factory supplied interior. 
Save half factory-built cost. No experience 
тоны. Enid rn catalog - $1.00. Luger, 

West Highway 13, Burns- 


үз s Minnesota 55337, 612-890- 3000. 


ЕП 
SR N: 


| Spring Vatiey, СА 92077 
| Call 619-270-7818 


DO-IT-YOURSELF 2 ma OUTBOARD 
ENGINE KIT. Mighty Mite Marine, Colton 
Road, Old Lyme, Connecticut 06371. 


ZODIAC INFLATABLES. 5.0.5., 2050P 
So. root Ft. Lauderdale, FL 33316, (305) 
467-9118. 


NOW... A trim and tilt kit that fits virtually 
all outboard motors, both foreign and 
domestic. Simple installation, non- 
electric allows trimming at allspeeds from 
the drivers seat. 
KITS. Write Dole Fluid Power Products, 
Box 1987PS, Hutchinson, Kansas 67501 
Call (316) 663-8361. 


"Ems PEDAL BOATS 
+ = FIBERGLASS AQUA-PEDAL 
me FUN — FISHING — EXERCISE 
BUY Y FACTO Ry. Deere 7. 
DIRECT COMTINENTAL U & $79900 
| CANOPY $25.00 
UNSINKABLE — САН TOPABLE MOTOR MOUNT £25.00 
USE IN FRESH OR SALT WATER LENGTH $57 
WIDTH Ea" 
WEIGHT 1608 


img bere SALES СО 

9055 Olive Dr. CAPACITY BOD 
12 Month Warranty 
Вне — int, Orange 


BOAT PLANS—FRAME KITS— 
PATTERNS 
Hundred of designs— WOOD —FIBERGLASS— 
STEEL — Sailboats — Powerboats — Outboards— 
Canoes — Kayaks — Rowboats — Duckboats — 
Dories — Houseboats Proven methods include 
mstruchons especially for amateurs. Professional 
resulls! NO LOFTING! "SUPPLIES" —Fasten- 
ings — Fiberglass — Resins — Glues — Books 
Send $2 00 tor HUGE 144-page calalog or $4.00 
AIRMAIL Includes FREE "BOATBUILDING SUP- 
PLIES” brochure investigate our "POXY-SHIELD ` 
PPOXY-GRIP" wood/epoxy boatbuilding system 


—Manua! = $2.00. GLEN-L MARINE. 9152 


Rosecrans, Box 7565Р Bellflower СА 90706 


HOVERCRAFT 


HOVERCRAFT Plans, Catalo 
Universal Hovercraft, Box 281, 
IL 61242. 


AERO-CAR Amazing Hovercraft built 
easily with ordinary tools. Lawnmower en- 
gine powered, Carries one man plus, Flies 
over land/snow/water. Complete plans and 
booklet. $9.95. Aero-Projects, Box 5118Р5, 
Clinton, NJ 08809. 


$1.00. 
ordova, 


HOVERCRAFTS custom built. Javeon 
Hovercrafts. 236 Brainard. Youngstown, 


| Ohio. 44512. 


BARTLETT FLYING SAUCER 
Easy to build, fun to fly & powered by ordinary lawn 
mower engine—Compiete plans. photos and supply 
sources. $6.00 Money back guarantee. Send to: 
Herb Bartlett, Box 156-5, Silverdale, WA 98383. 


AUTOMOBILES 


HHEH Mileage Carburetors. Free Details. 
Box 89, Draper, Utah 84020-0589. 


DOLE TRIM-N-TILT | 


NEW for Automotive, Aircraft, Marine, 
Industry, Home, a FUEL/WATER 
RATOR FUNNEL, newly ‘patented MYDRO- 
PHOBIC Cylindrical Element, Holding 
Sump, separates high percentage water, 
solid contaminants from GASOLINE, DIE- 
SEL, KEROSENE, AND TURBINE FUELS. 
Unique separator material used in many 
aircraft and marine refueling systems. 
$5.95 each plus $1.05 postage, Fla. Res. 
$.30 tax. Research Energy, 431 Shearer 
Blvd., Cocoa, FL 32922-7249. Dealers’ 
catalog retailer i inquiries invited. 


SAVE $100's Buying, Financing, Main- 
tenance of Cars $3.95. ardon, Box 8061(P), 
St. Paul, MN 55113. 


[BUILD A BIKECAR ^. 
The Amazing Mini Car ` y L 
Built with Bicycle "м 


Parts! Electric. Pedai ». б 


PLANS 57. 95 


ade Ophaal Bey Denn 


Box 732A, Indian | 
Rocks, FL 33535 


Pang Ing 


ASTRONAUTICS 


OFFICIAL Space-Shuttle Patches, Caps 
T-Shirts. Write: "Shuttle", Р.О. Box 51 8, 
Titusville, FL 32780. 


ANTIGRAVITY Propulsion Devise. Free 


| Brochure, RDA, Box 873-NS, Concord, NC 


28025.  — 


ANTIGRAVITY space propulsion discovery. 
Patent copy 4,087,064. $5.00. Knap, 4408 
Wildwood, Burnaby, B.C. Canada V5G 2M4. 


TEACHING Attn., Einstein +, Starship 


| and Cosmos, /$50/, Brooks, Neilburg, Sask, 


Canada SOM 2C0 


SKYWHEEL! Flys Vacuum Direct! Free 
Details. Maglevity, Box 1813, Kailua, 
Hawaii 96745. 


BUILD YOUR OWN 
ROCKET MOTORS! 


* 40 POUNDS THRUST! 

* FIFTY CENTS EACH! 

* BUILD A DOZEN IN 
AN EVENING! 


mur brachuns and well — اہ‎ 


Wess dur 
WORKING SAMPLE af an 
MAKE YOURSELF irom materials wired gli rra ki rli 


M s THE TELEFLITE ‘CORPORATION. 
11520 Kitching SL Sunmymead, Calli. 327388 


AUTO SUPPLIES & EQUIPMENT 


CARPETS, tops, shocks, suspension parts 
for all cars 1935-1980. Free catalogue. 
Kanter Auto Products, 76Р Monroe, Boon- 
ton, NJ 07005. 


FAM BELT TENSIONER sets belt ten- 
sion while you align belt pulleys. No more 
wrestling to get proper tension and align- 
ment. This new Belt Jack eliminates crow- 
bars and bruised knuckles. Works like a 
screw jack, frees both hands for tightening 
your alternator, air conditioning compres- 
sor, etc. Comes in handy carrying pouch. 
Now only $13.88 + $1.75 post. & hdlg. 
Order Stock #14259. Popular Science, Dept. 
PO54A, Box 2041, Latham, NY 12111. 


INDASH AM/FM, Cassette - New - 


$29.95!!! Discount - 200W + - Speakers... 
Boosters (Echo). Free Catalog. Hipower, 
Box 1424PS, Dover, DE 19903. 


AH-OOO-GAH horn the original. Fits all 
cars $25.00. Postage paid, moneyback guar- 
antee. Specify 6 or 12 volt. Roaring 20's 
Company, P.O. Box 10104, Clearwater, FL 
33519. 


HOME ROBOTS | 


HOME ROBOTS— Build your own. Com- 


puterized Kits, Parts and Publications. 
WORLD'S Largest Supplier. Catalog $5.00. 
Design Handbook $15.00. Complete Kits 
$129.95. ROBOT SHOP, Dept. 20, Р.О. Box 
582, El Toro, СА 92630. 


DO IT YOURSELF 


SPEAKERPHONE. Build your own for 
less than $15.00. We ви р! schematics 
and instructions. Just $5. wning En- 
terprises, Box 22086, Е МІ 48909. 


NEW!... REPAIR ANY TV...EASY. 
Write: Research, Rt. 3, Box 601BA, Col- 
ville, WA 99114. 

1600 CATALOGS Every Subject Imag- 
inable!!! Directory $4.00, Catalogs Galore, 
7914-F Springfield Village, Springfield, 
VA 22152. 


COMPONENT Domes. Patented roof 
flashing $6.00. Bax 953, Clinton, IA 52732. 


DISCOUNT BURGLAR ALARM PROD- 
UCTS Send $1.00 (refundable with first 
order) for product list and prices. D.A.P., 
6754 Lodge Rd., Saugerties, NY 12417. 


ELECTROPLATING. Complete Text- 
book. All Metals. Electroplate Metallic/ 
Nonmetallic Items. $11.95. Details Free. 
Tropic, Box 95P, Palm Bay, FL 32905. 


PROJECTION TV . 
(о project 7 Foot picture . . Results com- 
arable to $2,500 projectors . . Total Cost 
ess than $30.00 . Plans and 8" Lens 
$19.95... Illustrated information FREE. 
Macrocomaai, Washington Crossing, Penn- 
sylvania 18977. Creditcard orders 24 Hours 
(215) 736-3979. 


COPIERS. Make'm vourself! Under $30! 
Save time, money. Students, home, office. 
Free details! TALNT, Box 608, Dept. А-1, 
Decatur, TX 76234. 


JUST RELEASED— APPLIANCE RE- 
PAIRMAN REVEALS TRADE SECRETS. 
322-Photo, 140-Page Guide—DIY Fix 
Whirlpool/Kenmore Appliances, $8.95. 
Guaranteed, DLRP, Box 830132, Richard- 
son, TX 750083-0132D. 


ALARM EQUIPMENT WHOLESALE. 
Burglary, Hold-up, Fire, Medical. We pre- 
wire. Easy installation! Fast Police Notifi- 
cation Service, Nationwide! Catalog $1.00. 
U.S. Detection, 109-21st South, Birming- 


. Convert your TV 


' | ham, Alabama 35233. 


INSTALL CARPET LIKE A PRO. Make- 
save money. Short cuts, tools, supplies. 
Free details! Talnt, Box 608, Dept A-2, 
Decatur, TX 76234. 


SPINDLE SANDER. Build your own. 
20x26 table top. Eon venient Accurate 
sanding. Plans $6.00. Millbern киерин, 
P.O. Box 949, Racine, WI 53405. 


| GREAT SAUSAGE RECIPES 


ustrated book explains sausage | 
plus home curing and smoking of | 
owl and fish. Over 100 recipes. We | 


now have Low Sall Seasonings. Free equip- 
mentand supply catalog has more information. | 


The SAUSAGEMAKER 


177-12 Military Road Buffalo, М.Ү. 14207 
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1400 CATALOGS listed and described. 


Sources for everything imaginable. $4.00. 


Masterlog, Box 879-A, Fairfax, CA 94930. 


SOLAR AND ENERGY SAVING 
PRODUCTS CATALOG! 


186 or send $1 00 ppd 
SOLAR COMPONENTS CORPORATION 
. P, P.O. Box 237 
Manchester, NH 03105 


DRAIN * IRRIGATE 
CIRCULATE • SPRAY 


Heavy-duty rustproof ball- 
bearing pump. Stainless a Y 
shaft.1 HP1200GPH 60' high Tee 
or 3000 СРН 25'well. 5200 GPH max. 144" in. 
l"out.Belt or direct drive. Use 14 HPorlarger. 
Money back guarantee Add £? patge & hnding $24.95 


LABAWCO Box 35,Belle Mea d, N.J. 08502 


=== Glass Bead Cabinet 
алу, 


BUILD YOUR OWN! 


Build this BIG Cabinet out of 
ordinary plywood. Step by 
step instructions, 32 Pgs. over 
40 pictures, all measurements. 
Remove Rust & Paint easily ! 
Price includes 64 Pg. Catalog 
PLANS & CATALOG - $5.00 
Reg. $7.00 Value - Ist Class Mail 


SKAT BLAST. INC ; 
РО 649 CANFIELD. OH 44406 


HYDROGEN FUEL 


Now, you can generate your own hydrogen and 
convert your automobile to operate on hydrogen 
fuel. You get electrolyzer and auto conversion 
plans and instructions, plus details on safe 
hydrogen storage and generating hydrogen 
only $10.00 

RESEARCH & DEVELOPMENT 

Post Office Box 873-Р5 
Concord, North Carolina 28025 


REVOLUTIONARY 
| ONE PART EPOXY COATING 
Protects floors, walls. equipment, and any wood, 
metal, or masonry surface. 10 yr. written guar- 
antec. Available in Grey; Black, White, Red. Green, 
= ww, Blue, and Clear. Order an 8 oz. sample 
y $1.59 or a gal. for just $44.59 plus $4.49 
ann and shipping. 
FSF Inc. Comings Division. 
PO, Box 400, Kirie, Idaho 83443 


Z AMAZING 


SCIENTIFIC and ELECTRONIC - 


` DEVICES.” 


LASER DEV 
* LC5 dM CUTTING CO2 LASER . 5 00 
* RUBS RUBY LASER RAY PISTOL . | 
e АСЗ IR LASER RIFLE/PISTOL 
* LGU3 VISIBLE RED LASER RIFLE. ... 10. 
e LHP/LLD LASER LIGHT XMTR/RCVR SYS 10. | 
e LHC2 BEGINNER simulated VISIBLE LASER 5. | 
SCIENTIFIC & ELECT 
e ТСЗ SOLID STATE TESLA COIL 35KV 6.00 | 
BTC3 250 THOUSAND VOLT TESLA COIL 9.00 | 
|е BTC5 1.5 MILLION VOLT TESLA COIL 15.00 
* HVM3 125 THOUSAND VOLT DC SUPPLY8.00 
10G310N RAY FORCE FIELD GUN. ... 8.00 
HEG1 MILLION WATT 500 JOULE SOURCE 10 
ULTRASONIC ACCOUSTICAL 
PPF1 PHASOR PAIN FIELD GENERATOR 15.00 
PSP3 PHASOR SHOCK WAVE PISTOL. 7.00 | 
IPG5 POCKET PAIN FIELD GENERATOR 7 00 | 
ВАТ? RAT AND PEST ELIMINATOR 6.00 
HTS HIGH FREQ. LISTENING DEVICE. 8.00 
SECURITY & PROTECTION 
‚ DEVI DEVASTATING DEVICES ..._.. 10.00 
PPG1PHASOR PROPERTY GUARD ... 15.00 
MFT1 MINI VOICE XMTR 2-3 MILE . 7.00 
INF1 INFINITY TRANSMITTER 15.00 | 
PSW3 PHASOR BURNING STUN WAND 8.00 
PG1 PARALYZING WAND . 10.00 | 


WE STOCK ALL PARTS NECESSARY FOR 
CONSTRUCTION OF THE ABOVE PROJECTS. 


e CATALOG CONTAINING HUNDREDS MORE OF | 
ALL NEW AMAZING and FASCINATING PLANS, 
EASY TO BUILD KITS AND ASSEMBLED ITEMS 
$1.00. CATALOG INCLUDED FREE WITH ANY ОР 
THE ABOVE PROJECT PLANS. SEND CASH, 
CHECK, MO, VISA, MC TO: 


INFORMATION UNLIMITED 
P.O. ВОХ 716, DEPT. РВ AMHERST. NH 03031 


cn pee 
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ALTERNATE ENERGY 


SHELTER AND POWER 
The PATENT HANDBOOK original. Just 
released! Excellent energy and shelter re- 
lated patent collection GIGANTIC SAM- 
PLER only $1.00. RESEARCH EXCHANGE, 
600 South 22nd Street, Arlington, УА 


| 22202 


HOW to produce and obtain DISTILLED 
WATER for HYDROGEN production—Send 
$3.00 to: Hydrogen Interest I.E., Р.О. Box 
587, Olean, New York 14760. 


FREE ENERGY 


Extract abundant free energy anywhere 
using permanent magnets. Know the 
truth! Plans, instructions, patents, and 


previously secret government report. 


Money back guarantee, | Only: $15.00 
RESEARCH & DEVELOPMENT | 
PO Box A73 
Concord NL 28025 


TOOLS & MACHINERY 


BOLTS, SCREWS, TOOLS. WHOLE- 


SALE, DIRECT. Guaranteed. Catalog $1.00 
(refundable). Camelot, Dept. 33, Box 65, 
Bristol, Wisconsin 53104. 


SMALL FOUNDAY Furnace. Supplies. 


Free Literature. Pyramid Products, We 


| М, 3736 South 7th Avenue, Phoenix, 


85041. 


4° METAL Cutting Lathe $87.25. Taig, 


15048 Proctor, Industry, СА 91746. 


BUILD а COMPUTEHR-CONTROLLED 
vertical Mill/Engraver. Detailed Plans 
$10.00. Computer Controlled Machinery, 
Box 113, Haskins, Ohio 43525. 


ELECTRIC MOTORS. ONE PHASE. 5 

Н.Р. $230. All sizes available. Best price 
anywhere. Call collect 207-854-4968 or 95 
Maple Street, Westbrook, ME 04092. 


SILVO Hardware, 188 page Hand & 
Power Tool Catalog $1.00. Dept PS4-5, 
2205 Richmond St., Philadelphia, РА 19125. 


CARBIDE tipped circular SAW MAN. 
ROUTER BITS. Industrial Quality, EU 
ROPEAN make. Catalogue, Prices $2.00 
Refundable. SHARPCO, 960 Alness $2, 
Downsview, Ont. M3J 251. 


З PHASE motors converted single phase, 
instructions $3.95. J. Glendening, P.O. Box 
361, Secane, PA 19018 


LATHES 3" TO 15". MILLS, 
EE A I ES АОЗТ 


TURNING, MILLING, 
DRILLING, THREADING, 
BORING, DIVIDING 


HOME CRAFTSMAN 

“GETTING Started in Stained Glass” 

$1.00. Whittemore, Box 2065X, Hanover, 
MA 02339. 


BATTERY CLOCK MOVEMENTS. Below 
wholesale prices. Best quality. Catalog 
$1.00 (refundable). Yankee, Box 268, 
Thompson, CT 06277. 


MAKE TOYS- Plans, Kits- Hardwood 
Wheels, Parts, Dowels- Catalog $1.00- 
Cherry Tree Toys, Belmont, Ohio 43718. 


QUALITY FURNITURE HARDWARE, 
CHAIR CANE, AND LAMP PARTS. Com- 
plete Selection, Prompt Delivery, Reason- 
able Prices. Catalog Costs: $1.50 3rd Class 
or $2.50 Ist Class. Paxton Hardware, 7818 
Bradshaw Rd., Dept. B-28, Upper Falls, 


| MD 21156. 


PICNIC TABLE PLANS $5.00. Charters, 
131 North Crescent, Rome, New York 13440. 


INCREDIBLY HANDY POCKET WIZ- 
ARD is 7 useful tools in one compact 
case. Only 2!4" square, it contains an il- 
luminated magnifier, flashlight, inch/ 
metric tape measure (up to 39"), magnet, 
screwdriver, knife and dividers. Takes one 
penlight battery. Special price only $3.77 
postpaid. Order Stock #24149. Popular Sci- 
ence, Dept. PO54B, Box 2041, Latham, 
NY 12111. 


| OLITE, 


HEIRLOOM Toys - Timeless Design 
Wood. Enchanting Cradle Plan, Full-Size 
Pattern $10.00. Catalogue $1.00. Fisher, 
P2, Drawer, 1047, Lewisburg, WV 


Dept. 
24901. 


ENGINES, MOTORS 


| MEW Engines For Mowers, Tillers, Etc . . 

Fantastic Savings! Illustrated Catalog— 
$2.00. (Refundable First Order.) Discount 
Engines, Вох 166Р5, Ashland, MO 65010. 


ENERGY SAVING 


TANKLESS Water Heaters, Models For 
Every Requirement, Paramount, 627 Hazel, 
Allentown, PA 18102. 215-821-7741. 


GENERATE, SELL, electricity unmodi- 
fied washer (induction) motors. Reverse 
meter. Legal. Instructions $4.00. E.R.S., 
Box 3572P, Shawne Mission, KS 66203- 
0572. 


PLANS, BLUEPRINTS 


"THICKWALL" HOMES MANUAL. 
HUGE SAVINGS when you build your 
warm, charming (cordwood) log home or 
addition. Contains technical data, insulat- 
ing factors, designs, time saving tips. АП 
the information needed to build. $8.95 (re- 
fundable with purchase of blue prints). 
Visa, Mastercard Accepted. SDS Incorpo- 
rated, Construction Dept., Box 1189, Buena 
Vista, Colorado 81211. 


HOBBIES & COLLECTION 


TOY SOLDIER MOLDS. Make military, 
chess, medieval figures. Profitable fun! Free 
information. Castings, РО. Box 3482-PS, 
Longwood, FL 32750. 


FOOLS GOLD nugget, $2.50. Stone AR- 
ROWHEADS, $4.50. SHAR 


authentic. Postage paid. Davis Northwest, 
Р.О. Box 33, No. Bonneville, WA 98639. 


JEWELRY 
CLOSEOUT Jewelry. 55e dozen. (Catalog 
.2o¢). Roussels, 107-1635 Dow, Arlington, 
MA 02174-7199. 


FORMULAS, PLANS 


NDABLE): GWAG, Box 193, Brook- 


(REFU 
field, Wisconsin 53005- 0193. 


HENLEY'S 10,000 formulas. $13.95, 
$2.00 postage. 486 Richgulch, Mokehill, 
CA 95245-0104. 


SCIENCE & CHEMISTRY 


1984 CATALOG, 200 pages. Thousands | 


of chemicals, glassware, science/hobby equip- 
ment. Send 
Buffalo Road, Rochester, New York 14624. 


EXPERIMENTERS Laboratory Supplies 
Catalogue,—$1.00. Youn — Edisuns, 934 
South 13th., Manitowoc, Wisconsin 54220. 


ECONOMICALLY Priced Chemicals Ap- 
paratus. pov oin .00. Hagenow Labo- 
ratories, 1302 Washington, Manitowoc, 
Wisconsin 54220. 


CHEMICALS —Catalog $2.00. Scientific 
Supply, Р.О. Box 1484, Abilene, TX 79604. 


NIKOLA TESLA. New technical publica- 
tions. Tesla Book Co., 1580 Magnolia, Mill- 
brae, CA 94030. 


, $3.00, sase. MOVA, PO. Box 411. 
Hillsdale MI 49242. 


MICROSCOPES, pui dag supplies, 
Боре, slides. 1984 cata 203 pages. 
nd $3.00. Benz Microscopes Optics, 
Box 7022, Ann Arbor, Michigan 48107. 


PLASTICS 


CASTOLITE Liquid Plastics. Crystal 
clear, colors. For casting, embedding, coat- 
ing, fiberglassing; i in in lustry, laboratories, 
craft work. Reproduce your designs with 
our mold materials. Catalog $1.00. CAST- 
! Dept. 84E/PS, Box 391, Woodstock, 
IL 60098. 


BUSINESS OPPORTUNITIES 


NEW Mercedes - Benz, $120.91 monthly, 
or BMW, $81.51 . Guarant 
Write: FoxCo, Box 2655-44P, Springfield, 
VA 22152. 


Атсо 15, 1601 Main, Plainfield, IN 46168. 


2.00. Merrell Scientific, 1665 | 


| SOLAR Heating learned quickly at 


REPAIR HYDRAULIC JACKS—Fre 
details. Hydraulic Parts Su “Чо. Dept. § 
Box 4157, Brownsville, TX 


$1,000 WEEKLY Home Business D 
rectory Details. Box 2019-PS, New Yorl 
NY 10163. 


BORROW by Mail! $500—825,000 Fas 
Easy! Confidential! For details write 
Accurate, 2120 Crestmoor, Nashville 
TN 37215. 


MAKE BIG MONEY REPAIRING V 
SHIELDS, and plate glass! Earn up t 
$50,000 yearly. Send for valuable free re 
port. Glas-Weld Systems, Box 5755C, Bend 
OR 97708, 503-388-1156. 


YOU can make money wholesaling fre 
details. Brokerage, 109E Circle, Burns, ТЇ 
37029. 


апаскай inclined individual 
desiring High Weekly Profits operatin 
Small Mana facturing business Without I 
vestment write: Businesses, 92-P Brighto 
11th, Brooklyn, NY 11235. 


BELTS And Buckles. Complete Lin 
Fast Sellers, including Westerns, Truckers 
Motorcycles, Wildlife, etc. Big Profits. Com 
plete dealer set up. Catalog $1.00. Ancho 

x 3958-BPS. North Providence, RI 02911 


PLANO Tuning quickly learned witl 
home study course. Diploma granted 
American Tuning School, 17050 Telfe 
Drive, Morgan Hill, СА 95037. 


BUMPER Sticker Printing Device. Cheap 
AD. Portable. Free details Bumper, POR 
22191(LLC), Tampa, FL 33622. 


CONCRETE Block Machinery; Catalog 
$1.00. Route One, Box 3740, Rapid City 
South Dakota 57702-3740. 


IMPORT-Export opportunity, profitable 
world-wide, mail order business from home 
without capital. We ship plan for no ris 
examination. Experience unnecessary. Fre 
Report. Mellinger, Dept. M2696, Woodlane 
Hills, California 91367. 


TAKE Catalog Orders. We drop-ship 250€ 
best-selling specialty products. Lowes 
below wholesale prices. Immediate deliv, 
егу. Spectacular Hoes business opportu 
nity. Free Book. SMC, 9401 De Soto Ave. 
Dept. 28-40, Chatsworth, CA 91311. 


NEW Luxury Car without cost! Write 


$92.00 FROM Square Foot Plywood 
(Huge Demand), Revealing Proof 25¢ (Re- 
BIE Woodwins, Bridgewater, МА 
324. 


GET RICH! Secret law smashes debts 
inm cash and credit! Details FREEI 
WealthKit-S, Billings, NY 12510. 


MAKE Rubber Stamps. Highly Profit 
able Business. Free Details. Stamper, POB 
22809(LLC), Tampa, FL 33622. 


PROFITABLE Gold Foil Printer. Per- 
sonalize business cards, pencils, matches. 
Free Details. Gold, РОВ 24986(LLC), 
Tampa, FL 33623. 


HECONDITION JUNK BATTERIES. 
$40,000 year, spare time! Easy. Free Infor; 
mation. Owen, 771 K, Battle Ground, 
Washington 98604. 


VINYL'S Where The Money Is! Profes- 
sionally repair, refinish, recolor furniture, 
luggage, car tops. Quick, easy. Two smal 
$20 jobs a day earn you $1,000 a month. 
Homes, cars, offices, restaurants, unlim- 
ited customers. Start earning after a few 
days practice. Sensational details free. 
VIP, 2036 Montrose, Chicago 60618. 


MAKE PVC PIPE FURNITURE. $30, 000 | 
year, spare time! Easy. Free Information. 
em 771 P, Battle Ground, Washington 

4. 


PLANO Tuning learned 
Free information. Empire 
Jupiter, Florida 33458. 


uickly at home! 
hool, Box 1014, 


home! Free information. Empire School. 
Box 1014s, Jupiter, FL 33458. | 


ALUMINUM SCRAP- Recycle Yourself- 
MAKE $25.00/POUND! Free Information: 
Industrial-PS5, pa 127, Alexandria Bay, 


| New York 1360 


$40,000 ON 13 ACRE! New hydro- 
nics—inexpensive, pleasant, practical! 
ree information. Planters, Box 1657, 


| Brenham, TX 77833. 


RINGS, WATCHES, JEWELAY 
fit. Free Sales Kit Catalog alight ht, 
148, 156 Fifth Avenue, New Yu NY 
010. 


MAIL Order Profits! For Disclosure. 
RIBB, Box 45, Stuart, FL 33494. 


EARN Big Money! Easy business. Start 

art-time. National firm trains, assists. 

пош, Вох 6489-С, Laguna Niguel, 
677. 


«МАКЕ MONEY f FISHING" Free Details, 
IM, Box 33178, Tulsa, OK 74135. 


BRONZE BABY SHOES $250 DAILY 
ty L NEPS, 398 Airport, Sebring, 
33870. 


МАМЕ lots of EXTRA Cash without lots 
extra effort. FREE Subecription to Oppor- 
unity Magazine offers hundreds x roven 
ays. Write: Opportunity, MM „6N. 
Michigan, Chicago, IL 60602 


SCREEN Print T-Shirts. Inex 
its. Free Details. "T-Printer," PO 
LC), Tampa, FL 33623. 


$500.00 WEEKLY Recycling Discarded 
ires! Stamp Appreciated. LaVallees, 
fountain, FL 32438. 


BATTERY REBUILDING (And Recondi- 
ioning) Manual, Copyrighted, $65.00. 
fools & Training ‘Available. Sun Battery, 
0415 98, Sebring, FL 33870. 


MAILORDER Opportunity! Start profit- 
ble home business without experience or 
apital, Write for free book, plus details. 
Mail Order Associates, Inc., Dept. 691, 
M ontvale, NJ 07645. 


nsive 
23991 


LEARN BATTERY MANUFACTURING!!! 
Details $1.00. Everlast, Box 365, Bogota, 
07603. 


$200.00/DAY in Driveway Mainte- 
nance? $15.00 Investment? YOU BETH 
1.00. Driveways, 35 East Ave., Kitchener, 
Dnt., Canada. N2H- 1Y5. 


UPGRADE Your Life Style Get Going! 
Dperate your own profitable business in 
your 8 time at home. Write Today for 
[тее details. Century, Dept.-5PS, 3255 
Squire Lane, Conyers, Georgia 30208. 


HIGH Profits With Custom T-Shirts And 
aps. Inexpensive, professional heat trans- 
зг machines. All Dm Press Magic, 
РО. Box 22809, (LLC), Tampa, FL 33623. 


PROJECTION TV... Make $$$'s assem- 
иш, Free pe . Easy .. . Results com- 

le to $2,500 projectors . . . Your total 
ові less than $20.00... PLANS, B' LENS & 
Dealers vice ed $17.50... Illustrated 
information FREE... Macrocomaaix, 
Washington Crossing, Pennsylvania 18977. 
editcard orders 24 Hours (215) 736-2880. 


S500.00-- WEEKLY! Heconditionin 
used car batteries. Secrets others don't tell 
Free Information. Battery Outlet, Box 3300, 
ickory, NC 28603. 


END Money Worries! Can Make Thou- 
$ands in mail order. Wartex, Dept. E-5, 
Box 10848, Corpus Christi, TX 78410. 


SEIZED IN GOVERNMENT NARCOT- 
ИСЗ RAIDSII Automobiles... Vans... Boats 
... Furniture... TVs...Stereos.. . Thou- 
sands other items. Buy Dirt Cheap—Resell 
for Big Profits! Free Information: Marcel, 
Box 7557-E, Monroe, LA 71211. 


r LEARN Mirror Resilvering, Free Infor- 
manon Write: Elison, Box 71, Foleroft, PA 


RICHES from WASTE— Make durable 
building plastic easily. Waterproof. Fire- 
roof. Attractive. Start small. Bays Labo- 
ratory, 2086-2075 Drive, Cedaredge, Colo- 
rado 81413. 


RECYCLE METALS. NO, NOT BEER 
CANSI Ea $458 weekly! Free informa- 
tion, Hur y's, Box 1657, Brenham, TX 
7783 


. MAME big money in home satellite tele- 

vn Be a dealer. Earn $50.000-$75,000 

Send $2.00 for valuable report. 

ПУ. Satellite t Suply, Box 1055, ke 
Oswego, OR 97034, 246-8335 


| FREE Bamin Literature: “Ultra. 
Modern” Moneymaker! Vido, Box 591-Р, 
кшт CA 94553. 


IMMELHATE PROFITS 30-50% Energy 
Saver. Big Commercial Market. Send $16.00 
for sample kit and details. T. A.D., Box 650, 
Bowman, ND 58623. 


CWN YOUR OWN PAY-STATION TELE- 
PHONE COMPANY First Time Available 
to Public 1-1-84. High R-O-I (profits). Send 
$6.35 for Sales Kit and Information. L.A.D. 
Company, Box 650, Bowman, ND 58623. 


ADD to your present income! Sell fast | 


moving automotive parts and maintenance 

supplies— Unique Marketing, 535 W. Ger- 

19403. Pike, Dept. PS1, Norristown, PA 
4 


FEALISTIC Tus оаа Five profit- 
abl» opportunities. Proven. Free details. 
Ketterer, Suite 452, Dept PS, 12021 Wil- 
shie Blvd., West Los Angeles, CA 90025. 


` YURIKA FONDS ET US BUILD YOUR 
DOWNLINE. Sun, Вох. 847, Placerville, 
CA 95667. 


$50,000 YEAR —easy! Bathroom/Sink 
refinishing contractor. Free details. Shep- 
hard's, 4418 SE-West 30th, Los Angeles, 
CA 90016. 


INSTALL LIGHTNING RODS. Great 
profits, big unfilled need. Our manual 
trains. Free details. Call Cooperfield Light- 


ning Protection, 800-247-3305, 515-472. 
4126, Fairfield, Iowa. 


be a TAX CONSULTANT 


Income unlimited in full or part time home business 
preparing tax returns in busy tax season, plus year- 
round monthly fees to $50 from business tax service. 
No bookkeeping experience needed. We train you at 


homes, help you start. Accredited Member NHSC. Free | 


literature. No salesman will call. Vet Approved. Nation- 
al Tax Training School, Monsey, TER N.Y. 10952 


` BOOKS & MAGAZINES 


сит Of Print Books Found, Send Wants. 
Tnt TIR, 518 Maple Ave., Warwick, NY 
10930. 


INDEXES to POPULAR SCIENCE avail- 
able: full set of 10 for $10, postage paid. 
For 1981 only, send $1.75 to: POPULAR 
SCIENCE INDEXES, 380 Madison Ave., 
New York, NY 10017. 


WRITE FOR PROFIT. Concise, powerful 
report. $3.00 ppd. PEFCO, 58 PS Fords, 
Randolph, NJ 07869. 


43 Furniture Projects! 
BRAND NEW * 10 x 12 format 
» 242 pages * Detailed plans 
* Woodworking how-to 


Hardcover 
adition 
Ic order ask tor Book No. 5904, and send 
check or money order for $35 to 
Popular Science Books 
Dept P43P PO. Box 2018, Latham МҮ 1211 


` MAGIC TRICKS & PUZZLES 


PROFESSIONAL MAGIC! Huge Catalog, 
Over 1,000 tricks and books. $2.50. Han 
Lee's Magic Factory, Dept. PS 5, 24 Lincoln 
Stre et, Boston, МА 02111. 


COIN & CURRENCY 


BHILLIANT Uncirculated United States 
Silver Dollars (1878-1904). Selling One for 
$37.00. Selling Two $67.00. C.O.D. Orders 
Welcome. Satisfaction Guaranteed! Silver 
Dollars—Excellent Investment Potential! 
Free Silver Dollar Catalog. Addison Thomp- 
son, Box 1085-PS, Black Mountain, North 
Carolina 28711. 


STAMP COLLECTING 


Ne NATIONS 3 Complete Mint Sets 
Approvals. Cornetta, POB 1509-P, 
pon Placid, FL 33852. 


eus DIFFERENT older U.S. 10e with 
approvals. Hill Co., Box 51, Defiance, Ohio 
43512. 


ТЕШЕ Surprise collection with a approvals, 
Jay, Box 2130, Petaluma, CA 94! 


FREE, U.S. Mint Set. A provals. Hilos: 
brand, Box 4867, Santa Clara. CA 95054 


BLOCK British free with approv- | 


PLATE 
als. Carlson, Rt2, Box 112, Annandale, MN 
55302. 


FREE!!! Beautiful Stamps Gold. Silver 
Others Approvals. Delor, 21127 Fleetwood, 
Harper oods, MI 48225. 


35 DIFFERENT Old U.S. Revenue 
stamps $1.00. Winchester Stamps, Box 
3592, Mansfield, Ohio 44907. 


OLD U.S. Stamps on approval. Chester, 
Box 15355R, Philadelphia, PA 19111. 


FREE Worldwide Packet. Penny approv- 
als. Froehlich, Drawer 968B, Morton Grove, 
IL 60053. 


so DIFFERENT Old U.S. Between 1861 
and 1939 $1.00. Roush, 423 Shepard, Mans- 
field, OH 44907. 


ONE! Two! Three! Cent Stamp Approv- 
als, Regardless. Catalog, 17902 Marklee, 
Jamul, CA 92035. 


U.S. 30 mint commemoratives $1.00! 
approvals. Gordon Davison, Contoocook, 
03229 


FREE Subscription—“Rare Stamp News” 
Joseph Kardwell, Orient, NY 11957. 


TOYS & GAMES 


LAUNCH YOUR OWN 
FLYING CRAFT 
Fun for kids Twelve to Eighty miniature hot-air 
free flying plastic balloon measures about three & 
one-half feet tall will climb above clouds and out 
of sight. usually never to be seen again. Therefore 


one flight per balloon we ll send vou seven balloons. 
fuel and instructions for $15.40. Sample $4.00. Free 
Information 


BL. АС K ES + 
Box 245, Haw Riser, NC. 


лтты. 


JOKES & NOVELTIES 


FREE— World's Leading Novelty Cata- 
log, 1600 Jokes, Tricks, Science, Sports, 
Hobbies. Johnson-Smith, C-6113, Mt. 
Clemens, MI 48043. 


MYSTERY PROPELLER Spins, Re- 
verses, at your SECRET Command. Amaz- 
ing, Mind-Boggling Fun. FREE Details: 
Demand Items, Box 730. Greeley, CO 80632- 
0730. 

. MUSICAL INSTRUMENTS | 
CATALOG for makers, repairers of stringed 
instruments. Imported tonewood, tools 


varnishes, parts, accessories, strings, cases. 
Fine European instruments, bows. As- 


semble-yourself carved violin kit. Catalog | 


$1.00 includes 10% discount certificate. 
International Violin Company, Ltd., Dept. 
KE, 4026 W. Belvedere Ave., Baltimore, 
MD 21215. 


MICROPHONES, Professional Type, 9 
YEAR WARRANTY, light weight, low Im- 
pedance, computer designed using the lat- 
est Technology, equiv. sell for $300.00 and 
an Satisfaction Guaranteed $94.00 + $3.00 
shipping: Jatom Music, P.O. Box 1277, Gar- 


| den Grove, CA 92642. 


SONGWRITERS 
POEMS Wanted Immediately. Nashville 
Music Productions, Box 40001-PS, Nash- 
ville, TN 37204. 


 POEMS-SONGS WANTED. Free Pub- 
lishing/Promotions. Broadway Music, Box 
7438-PS, Sarasota, FL 33578. 


RADIO/TV 


POLICE Scanners, Regency, Bearcat, 
Fanon. HPR, Box 19224, Denver, CO 80219. 


NEWI... REPAIR ANY TV...EASY. 
Write, Research, Rt. 3, Box 601BC, Col- 
ville, WA 99114. 


TV CABLE, splitters, connectors, splices, 
jumpers, etc. Price list $1.00. Davco, Box 
2456, Batesville, AR 72503. 


1168-136 MHZ inat- 
antiy Converts Саг 

| or Home Radios 
from Regular te 
Aircraft Band with 
B. | Front Panel Switch! 
f HOOKUPS 
NEEDED! Sef pa- | 

wered works Ewery- 

Аа ol Guaranteed 


THE - AIRCRAFT 
AIR PORT | 


work! Complete 


$29. 95 [slum $2. ДА; asta) Call 15 2308- 236-5333 | 


ANYTIME with credit cards or order by mall Еш! 
Information furnished! 
WESTERN RADIO 

Kearney, Nebr, 68847 


Dapt.-5 


GARDENING 


OVER 70 kinds of carnivorous plants. 
Peter Pauls. Canandaigua, NY 14424. 


REAL ESTATE 


CALIFORNIA. Acreage. Lots. $40 down. 
40 monthly. 4602 Ethel, Sherman Oaks, 
CA 91423. 


WYOMING—UTAH RANCH LAND. 10 
acres $60.00 down, $60.00 month. Owner. 
Mike Gauthier, 9550- A-Gallantin, Downey, 
CA 90240. 


NEW! FREE SUMMER '64 CATALOG! 
266 pages; over 5000 properties, 2000 pic- 
tures! Values in every type of real estate, 
many owner financed! From 600 offices in 


| 43 states. Get your FREE copy NOW! 


STROUT REALTY, Plaza Towers, Dept. 
5810, Springfield, MO 65804. Call toll free: 
1-800-641-4268. 


WYOMING RANCHLAND 10 to 80 Acres, 
Level, Part Oil/Mineral, From $40.00 Down, 
$40.00 Per Month. Call Bill —213-454-7396. 


AS LOW AS $29.00 AN ACRE 


Purchased through Estate Liquidations. Can- 
ada's most popular hunting and fishing lakefront 
properties. Great investment, EASY PAY- 
MENTS. CREDIT CARDS ACCEPTED. 


Title guaranteed, 2-year buy back guarantee. 
Send for FREE catalogue. Canadian. Estate 
Land Dept. 22C. 2411 Yonge Street, Toronto, 
Ontano, Canada, MAP 241. Or telephone 7 days 
a week, anytime, 416-488-0444. 


CB RADIO 


LINEARS, Details Send Stamps. Matco 
Electronics, Box 316D, Cadillac, | 149601. 


св MODIFICATIONS, conversions, 
books, plans, kits. Catalog $2. CBCI, Box 
31500P, Phoenix, AZ 85046. 


SATELLITE Systems, Build, Save, De- 
tails Send Stamps. Matco Electronics, Box 
316AA, Cadillac, MI 49601. 


SATELLITE TV 


SATELLITE TELEVIS N ANTENNAS 
complete detailed plans for home construc- 
tion by anyone. $5.00. Jansen Electronics, 


| BO. Box 168A, Dundee, OR 97115. 


SATELLITE TV! Install Yourself and 
Save! Catalog, Instructions & Prices $5.00. 
Nova Satellite TV, Inc., PO. Box 1120, 
Cookeville, TN 38503. 


7’ DISHES $116.00! Expandable! Radio 
Telescopes. Brochure $2.00. Bob's Electron- 


^ 168 ‚ 7605 Deland, Ft. Pierce, FL 33451. 


HOW To Build A Satellite TV Receiver, 
LNA, Downconverter! Save Hundreds! Sat- 
isfaction Guaranteed! Free Information! 
Send stamped envelope: Xandi, Box 25647, 
Dept. 24K, Tempe, AZ 85282. 


SATELLITE & CABLE SYSTEMS 
Satellite systems, microwave receivers & 
transmitters, cable accessories. $1.00 cat- 
alog. @ SON Hor 30512, Seattle, WA £ 98103. 


Power Consultants Microwave 
HOME SATELLITE RECEIVER 


3700 C North Harold 
North Little Rock, AR 72218 


Y SATELLITE 
TELEVISION 


SYSTEMS 


e Super programming 
e Heaviest of its kind 
e Easy operation 
e Advanced component controls 
Dealerships available 
We manufacture sizes ranging 8', 9', 117, 
14', 16', 23. 
Francis Enterprises, Inc. 
P.O. Box 906 314-989-3248 
Poplar Bluff, MO 63901. 
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RECORDS & TAPES 


VIDEO TAPE OVERSTOCK. Top Quality 
Hi-Grade 1st time avail. VHS/BETA. Any 
lengths. А SUPER SAVER. AVI, 1812 
Tilghman— Allentown, PA 18104. 1-215- 
821-8984. 


VIDEO EQUIPMENT 


VIDEO MOVIES. VHS-Beta-Disc. Cata- 
log $3.00. Tower, Dunkirk, MD 20754-0213. 


ELECTRONICS, STEREO, HI FI 


INDASH, New, am/fm cassette $29 95! 
Discount Speakers . _. CB's. . . Boosters. 
EVIJ, 431 Barrister Place, Dover, Dela- 
ware 19901. 


TELE-COM Catalog—State Of The Art 
Electronic Products for office and home. 
100 Pages of Imagination $3.00. AMITS-PS, 
5950 Campero Drive, Riverside, California 
92503. 


10,000 STATIC volts will destroy IC's. 
Meutralize body static: Electronic pocket 
neutralizer. $14.98 chk., M.O., Guaranteed. 
PENCo., Box 33185, Decatur, GA 30033. 


SCANNERS, Regency, Bearcat. Higgin- 
botham Electronics, Box 9340-A, Jackson- 
ville, FL 32208. 


SAVE $89'51! Scanners, Electronics. De- 
tails, Randall, Box 23174, Milwaukee, WI 
53223. 


REMAILING SERVICES 
CONFIDENTIAL Mail Receiving/For- 


warding. Mail Drop, Box 18039PS, Orlando, 
FL 32860. 


LOTTERIES 
WIN MILLIONS in Canadian lotteries. 


WIN MILLIONS in ‘Canadian. Govern- 
ment lotteries. For free information write: 
Canadian Gold Club, РО. Box 324, Sta- 
tion A, Windsor, Ontario, Canada N9A 6КТ. 


SPECIAL SERVICES 


INFORMATION On Anything. Ferguson 
Research Specialists. 60-15 Woodside Ave- 
nue, Woodside, NY 11377. 


DETECTIVES 


DETECTIVE Profession, easy home study; 
free tie-tack or lapel pin, certificate, future. 
Professional Investigators Training School, 
Dept. CB, РО. Box 41256, Los Angeles, 
CA 90041. 


FINGERPRINTING - exciting scientific 
career. Home study course teaches every- 
thing. Certificate on completion. Many 
openings; prepare now. Professional inves- 
tigators Training School, Dept. FP, P.O. 
Box 41256, Los Angeles, CA 90041. 


DETECTIVE TRAINING HEADQUAH- 
TERS: for homestudy education that works. 
Exciting, easily learned cassette courses. 
Diploma, Free details: GLOBAL INVESTI- 
GATION, Вох 191Р5, Hanover, MA 02339. 


COMPUTERS 


TI-B9/4A owners, Get your free catalog 
of new, exciting. low cost software. Enter- 
prises, Box 690, Hicksville, NY 11801. 


48K computer US $380.00 or hundreds 
Apple compatable softwares details US 

$1.00. Reliant, Р.О. Box 33610, Sheungwan 
Vibe dads 


TAS-60 COMPUTER DISCOUNTS. 
Lowest prices anywhere. Free price list. 
Radio Shack. 175A N. Delsea Dr. Vine- 
land, NJ 08360. 800-257-0426. 


вак COMPUTER US$420.00 and hun- 


wan, Hongkong. 


HI-TECH CAREERS 
Hundreds of job openings in computer in- 
dustry. Learn where and how to get these 
high paying, Secure jobs. Complete with 
over 400 companies hiring in 1984. Act 
now, $8.95 to: &R Enterprises, 14252 Cul- 
ver Dr., Suite 166, Irvine, CA 92714. 


Ti-89/4A and Commodore 64 owners. 
Learn to write your own file processing 

grams. Instruction Manuals by James 
Harvey 159 Dover Rd., Spartanburg, SC 
29301, for free catalog. 


SAVE 50% 
& MORE ON COMPUTERS 
SOFTWARE. GAMES 


(702) 451 -3305/ 451-1361 


| FREE Expert Advice 
On Computer Selection 


Send seil- ainese senis 


COMPUTER CLUB of AMERICA | 
Р.О. BOX 50030. Henderson, NV 89016 | 


Order "CUSTOM MADE" 


RUBBER STAMPS 


| UP TO 4 LINES only u^ 28 


. (Max ЗО letters per line} 
| a ну, PADS only $1.95 dh. 
Specify Cotor Black, Blue, Reg, Green 
Add 25€ per item for postage 
"SATISFACTION GUARANTEED 
FAST SERVICE - Your Order Shipped in 5 days! 


QUALITY Stamp Mfg. Вох 35514-5, Tulsa, DK 74153 


PRINTING SERVICES 


PRINTING Presses, Type, Supplies. Lists, 
50¢. Turnbough Printers Supply, Mechan- 
icsburg, PA 17055. 


OFFSET Printing. $14.00 per 1,000. 
Carlco, 3551C Grant, Corona, СА 91720. 


BUSINESS SERVICES 
MAILING LISTS 


FREE Mailing List Analysis. Details. 
GOC-2U, Box 1107, Stuart, FL 33494. (305) 
334-5205. 


INCORPORATE Without Legal Fees. 
Free Kit Includes Forms. Call Now (800) 
346-Corp. 


EMPLOYMENT INFORMATION 


OVERSEAS JOBS! $20,000—$60,000 
and up! CALL NOW! (317) 839-1712 Ext. 30 


OVERSEAS ...$20.000- $60,000 +. Free 
Report! Emplo yment, Box 19760-FE, India- 
napolis, IN 46219. 


GOVERNMENT JOBS--Thousands of 
vacancies must be filled immediately. 
$17,634 to $50,112. Call 1-716-842-6000, 
"хі. 33972. 


JOBS OVERSEAS- Big money fast. 
$20,000 to $50,000 pius per vear. Call 1- 
216-453-3000, Ext. 24661. 


SAUDI ARABIA WANTS YOU! Big 


pay! Transportation! Newest guide $2.00. 
| ‚ Box 820FE, Port Alice, B.C. 
VON 2ND. 


WINNING Interviews Get Jobs. Report 
Shows You How! Delta, Box 1713, Dickin- 
son, TX 77539-1713. 

U.S.. JOBS AVAILABLE. 


OVERSEAS, 
Write: Employers, Box 387-J, Orange Park, 
FL 32067. 


MOVING Up? An effective resume helps! 
Professional shows you how. $4.50. 
cruiter, РОВ 34491.-PS, Houston, ТХ 11284. 


FREE COLORADO REPORT. JOBS — 
HOUSING. $2.00 Handling. Box 2362-P, 
Littleton, CO 80161, 


PRIVATE INVESTIGATIONS, BOUNTY 
HUNTING, BODY GUARD, 
REPOSSESSMENTS 


1 $300 Per Day (Part-time) $30,000 to $50,000. 
Call Toll Free: 1-800-237-6360 (Ext. 309) 
In Florida: 1-800-282-1152 (Ext. 309) 
CONTINENTAL INVESTIGATIONS 


Nationwide Private Detective and Detective Agency | 
Directory. Federal Bounty Hunting Laws. Earn | 


LEARN DOMESTIC Hefrigeration Re- 
pair. Franchise opportunity. 825 BILLION 


INDUSTRY. No more layoffs. Be your own 
boss. P.O. Box 19931, Houston, TX 77024. 


EDUCATION & INSTRUCTION 


HIGH School Diploma at home. No 
classes. Low cost. Information FREE. Call 
toll free 1-800-228-5600 or write: Ameri- 
can School Dept. 30347, 850 E. 58th St., 
Chicago, IL 60637. 


UNIVEHSITY DEGREES BY MAIL! 
Bachelors, Masters, PH.D.s . . . Free re- 
vealing details. Counseling, Box 389 SP5, 
Tustin, СА 92680. 


FREE Lifetime. Ordination. Become 
Chaplain, Missionary Evangelist, Bishop. 
Box 744-PS, McKeesport, PÀ 15134. 


BRITISH DEGREES. Obtain yours now 
from London. Bachelors, Masters, Doctor- 
ates. Commerce, Industry, Sciences, Phi- 
losophy, Divinity, Medicine, Social Sci- 
ences. Free Prospectus. (Airmail $1 re- 
fundable). College Registrar, Dept. 113, 
BCM - Collegiate, London, WCIN 3XX, 
England. 


COLLEGE DEGREE BY SPECIAL 
EVALUATION of EXISTING Credits & Job 
Experience. Fast. (614) 863-1791. Box 
13151-55, Columbus, OH 43213. 


'"JET/GAS TURBINE CAREEHRSI" 
Homestudy courses—theory, maintenance, 
overhaul. AMERICAN JET SCHOOL, 
pe PS-3, Darby, Montana 59829. (406) 
349-2100. 


LOCKSMITHING: Free book. Locksmith- 
ing Institute, Dept. 311-054. Little Falls, 
NJ 07424. 


EARN DOCTORATE DEGREE. Earn 
PhD in only 30 days. For complete home 
study program & exam, send only $5 to: 
Clayton Theological Institute, 129 Mt. 
Whitney Way, Clayton, СА 94517. 


LEARN WHILE ASLEEP! Astonishing 
New Method! Strange Catalog Free! Auto- 
suggestion, Box 24-A, Olympia, WA 98507. 


FREE 120 page Career Opportunities 
Guide—shows how to train at home for 
rej ps ying jobs. Granton Institute, 263В 
y elaide Street West, Toronto, Canada, 

5H 1Y3. 


LOCKSMITHING, Universal School of 
Master Correspondence And Shop Train- 
ing. Box 214652, Sacramento, California 
95821. 


REISCH WORLD WIDE COLLEGE OF 
AUCTIONEERING, INC., World's Largest. 
Free Catalog. Approved for VA. Modern 
Auction Library “PREE” with enrollment 
515-423-5242, Col. Gordon E. Taylor, P.O. 
Box 949, Dept. 3, Mason City, IA 50401. 


ELECTRONICS Degree (BSET! by cor- 
respondence. Grantham College, 2500 La 
Cienega, Los Angeles, CA 90034. 


EARN $800 + WEEKI Get your "E.C.C. 
Commercial Radiotelephone License"— 
Fast, inexpensive! Electronics Home Study. 
Free details, Command, D-102, Box 2223, 
San Francisco 94126. 


VETERINARY Assistant—Train at home 
for exciting animal-care career. Send for 

ree “Career Kit.” North American School 
of Animal Sciences, Dept. PCC44, New- 
port Beach, CA 92660. 


MICROBIOLOGY TEST KIT, the mi- 
crobes around you, $7.00, catalog free. Sci- 
ogen, 3401 Michigan, Detroit, MI 48216. 


DEGREES without classes. 


UNIVERSITY 
Bachelor's, Master's Doctorates. Accredited, 
inexpensive, fast. Free information. Dr. 
John Bear, PO. Box 11447-PS5, Marina 
del Rey, CA 90295, 


INSTANT MEMORY 


е new way to 
А short, simple method of prepa à powerful 
memory. No memorization, no keywords. Release your 


photographic memory. Learn “how” you remember, 
"why" you forget. Discover your natural ability to 
recall everything. Send for free information to: 
INSTITUTE of ADVANCED THINKING 
MSPS VialaPaz, Pacific Palisades, СА 90272 _ 


| $100,000/vr. working from home. Free ir 


GOV'T SURPLUS | 


MILLIONS OF BARGAINS! Jeeps i 
cluded! Many 1% original cost. “Nationwi 
Government Bayers Guide/Directo 
$2.00 (guaran |. DMSPOSAL, Box 1910 
FE » oc 20036. 


* 


| М... It True you can buy jeep ps for $4 
through the U.S. government? Get the fac 
today! Cal] 312-742-1142. Ext. 4606. 


MONEYMAKING 
OPPORTUNITIES 


NEW Luxury Car Without Cost. Writ 
AMCO 15E. 1601 Main, Plainfield, I 
46168. 


GET RICHI! Secret law smashes deb 
- - - brings Cash credit! FREE геро 
Wealth Kit- S. Billings, NY 12510. 


BORROW by mail! $500-$25,000 Fas 
Easy! Confidential! For details write: 
curate, 2120 Crestmoor, Nashville, T 
37215. 


WEALTH Secrets. “How То Have It Mad 
In 90 Days.” Send $1.00, Ruett, Box 90 
PSA, Spartanburg, SC 29304-0901. 


PROFITABLE Home Business! " 
tails! Donden—4, 414 North Sparks, Bu 
bank, CA 91506. 


| business—buy merchar 
dise and resale. Wholesale dealer catalo 
$5.00. AMW, Box 51, Wellington, TX 79098 


BUMPER Sticker Printing Device. Chea 
POB 2: Portable, Free details Bumpe 
22191 (Шр), Tampa, FL 33622. 


` *PRIME-Knowledge" You can mak 


formation: S.G.F. Ent., Inc., 250-10 Nort 
ern Blvd., РО. Box 116, Little Neck, М 
11362. 


WIN SWEEPSTAKES Send Sase for fre 
ee: Talentbank, Contest Divisio 
AE, Box ‹ 16744 ‚ Orlando, FL 32861. 


MULTI-LEVEL Convenience Foods Dis 
tributorships. Ideal products for worki 
couples, singles, campers, astronauts 
Brochures $1.00. Detrick Enterprises, 
South Whittlesey, Wallingford, Connect 
icut 06492. 


PROFITABLE OCCUPATIONS 


HYDRAULIC JACK REPAIR MAN 
and 4157, Bro .00. H чаш Parts Su LN 
Box 4157, Brownsville, TX 78523-41 


REPAIR lawnmowers thousands of part 
and tools wholesale list 40g. Ellwanger'i 
P.S., Р.О. Box V, Port Jervis, NY 12771. 


FREE Catalog ‚ Repair Air Conditioning 
refrigeration. ools, supplies, full instruc 
бү Doolin, 2016 Canton, Dallas, 

1. 


HYPNOTISM | 
FREE Hypnotism, Self-Hypnosis, Sieg, 
Learning Catalog! Drawer 00, Ruidoso 
NM 88345. 


pnotism. Sleep Learning Publi- 


| cation ep Sa Box 487, Anaheim. CA 92705. 


Women! Gentlemen! Neigh 


HYPNOTIZE 
| bors! Even Perfect Strangers! Professional 


Secrets Revealed! Instantaneous methods: 
Clairvoyant Hypnotizing! Somnambulism; 
Dynamic salesmanship! Discover strange 
magnetic influence! Amazing personal’ 
improvement! Maren yourself. Power- 
ful methods! $3.00. Addison Thom 

Box 1085-PS, Black Mountain, МС: 2871 1 


PERSONAL 


ADVANCED TITLES/DEGREES. Minis. 
ters, Honorary Doctorates, etc. Free De- 
tails. Acquarian Church, 432-PS РСН 
Hermosa Beach, CA 90254. 


LOANS BY MAIL : 


BORROW by Mail! $500-$25,000 Fast, 
Easy! Confidential! For details write: Асси: 
rate, 2120 Crestmoor, Nashville, TN 37215. 


BORROW $100,0001 instant 
Reply! No Co- Si ape Rush Stamped En. 

velope! Раа Box 5487 (PS), Richard. 
son, TX 7 
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IMMEDIATE Loans to deserving individ- 

als refused elsewhere. ny plans in- 
uded. Try us! Associates, x 98-P3, 
rooklyn, NY 11235. 


SLOANSS On Signature To $100,000 - 
ny se! Write: Elite: Box 206 - P S, 
ast away, NY 11518. 


BORROW 3300—$30,000 Interest Free! 
eep Indefinitely! Free report! Write: 
erican, 1601 Main, Plainfield, IN 46168. 


BORROW $30,000 without interest! Free 
tails! Infohouse-PS, 808 Post, San Fran- 
sco 94109. 


NEED credit cards? Bankrupt? Slow 
redit? No credit? Let us help. Call now! 
17-839-1712 Ex.cT. 


BUY IT WHOLESALE 


CLOSEOUTS! Wholesale! Overruns! 
'reebies! Information (stamp): DDN, Box 
0152-G, Ferndale, Michigan 48220. 


400,000 BARGAINS Below Wholesale! 
any Free! Liquidations . Closeouts! 

Job Lots . Single Samples. Free 
etails. Worldwide Bargainhunters, Box 
0-B, Holland, MI-49423. 


PARTS Catalog—Chainsaw, Three- 
Wheeler, Motorcycle, Snowmobile, Small 
ingines. ($1.00). Manufacturer's Supply, 
fox 157P512, Dorchester, WI 54425. 


SAILBOARD WAREHOUSE — $399 
PLETE... save hundreds of dollars 
. buy warehouse direct . . . highest 
juropean Lp money back guaran- 
| elivery insured . . . free freight 
ith Pie of two or $40 shipping charge 
ог one... phone or write today for com- 
lete brochure and documents guarantee- 
ng your complete satisfaction. Contact: 
The Sailboard Warehouse, 117 Wildwood 
Beach Road, Mahtomedi, Minnesota 55115 
и phone 612-482-9995, 


WHOLESALE PARTS for lawn equip- 
ent, Minibikes, Karts, Chainsaws, Small 
ngines. Quality roducts. Send $3.00 for 
ull line catalog. GRP Parts, P.O. Box 45245, 
Dept. S, Somerville, MA 02145. 


OF INTEREST TO ALL 
MESSIAH PROMISED LIFE TO THE 


эу of "The Psychology of Purity & 
y" to: Schizophrenics interna- 

1, AO. Box 50456, Ft. Worth, TX 
76105. 

NEWSCAST TAPE ANNOUNCES ANY- 
ONE'S BIRTHDAY, ANNIVERSARY, 
WHATEVER! Write. Tower, Dunkirk, MD 
20754-0213. 


FOR INVENTORS 


INNOVATION Centre associated with 
University of Waterloo provides assistance 
to INVENTORS in: Development, Patent- 
ing, Licensing, Marketing and Financing. 
Canadian Industrial Innovation Centre, 

нер. PS9, Waterloo, Ontario, Canada N2L 


k d 


PATENT IT ECONOMICALLY! Free 
pe M. Rainer, 2008 Fondulac, Rich- 
ond, VA 23229. 


NONPROFIT foundation helps inventors. 
Widest range of services. Free recording 
forms. Free evaluation. Affiliated Inven- 
tors Foundation, 501-A Iowa, Colorado 
[f Д СО 80909 ог Call toll free 1-800- 


` INVENTION SERVICES: Devel ment 
Assistance, Prototyping, Marketing, by pro- 
sessional scientists. Write for informative 
iterature; FREE initial evaluation. Keefe, 
Kolasa, Galea, Oleksik, and Associates, 
Вох 259, Roseville, Michigan 48066. 


PATENT? Legal Invention/Idea 
isclosure Protection. $5.00. Document, 
7 Abbot St., Marblehead, МА 01945. 


INVENTORS: Free information on offer- 
ing your invention for sale. Kessler Sales 
Corporation, C-7-FI, Fremont, OH 43420. 


' PATENT Protection By Attorney. Ad- 
vice, Searchers, Patents. Box 2630, Menlo 
Park, CA 94026, (415) 321-1912. 


MAGNETIC МЕМЕН See the paths of 
magnetic lines in force in all 3 dimensions. 
Observe the interaction of force lines using 
2 ог more magnets. $11.95. Personal checks 
held 4 weeks. Minnesota residents add 6%. 
R.W. Pince, Box 66, Melrude, MN 55766. 
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INVENTORS! 


IDEAS HAVE VALUE! 


Ever think of an idea, forget it and see it later on the 
market? Many people don't forget, act quickly and 
are rewarded by American industry. Write down 
your idea! We offer free disclosure registration and 
initial consultation regarding your idea's potential 
value, Call or write without delay for your free 
information package. 


American Inventors Corporation 
82 Broad Street, Dept. Р5_ 
PY 


Westfield, MA 01 
(413) 568-3753 

А Fee Based abeo s Company 

Offices Coa 


HI: ПШ ЩЩ MH 


INVENTI ONS WAN TED 


MEW IDEA? America’s Leading Patent 
Development Company seeks IDEAS, 
PRODUCTS, for marketing. 
Best references. We're the ONLY COM- 
PANY in this industry, working directly 
with licensed registered patent attorney's. 
(Dcn't be fooled by companies who don't 
do patent work.) Strictly confidential. Free 
disclosure forms. 1-800-257-7880. 


INVENTIONS Developed Marketed. Free 
Invention Certificates. MANUFACTURERS 
REPRESENTATIVE, Suite 3615-PS, Wool- 
worth Building, New York, NY 10007. 


IDEAS, INVENTIONS, NEW 
PRODUCTS WANTED FOR 
presentation to industry and exhibition 
at national technology exhibition. Call 1- 
806-528-6050. Arizona. 1-800-352-0458 

Ext. 831. Or Write: 
IMI-PS 
7U1 Smithfield Street 
Pittsburgh, PA 15222 


INVENTIONS Wanted. Free Information. 
INVENTION MARKETING SALES, 55315 
Lovers, Suite 144-B, Dallas, TX 75225. 


NEED MONEY? Got a great marketable 
idea? Want to successfully approach inter- 
ested companies? We have lists of manu- 
facturers interested in new ideas to manu- 
facture and market. Free details. CALL 
TOLL FREE 1-800-821-1000. 


LEARN how to offer your invention for 
sale or license. Free Booklet Outlines pro- 
cedures, royalty rates, requirements. Kess- 
ler Sales Сагони С -T-IW, Fremont, 
OH 43420. 


FIELD GLASSES, TELESCOPES 


FREE Catalogue! Thousands War sur- 
plus optical bargains. Lenses, Prisms, Tele- 
scopes, Binoculars, etc. Jaegers, 691( Mer- 
rick Road, Lynbrook, NY 11563. 


MISCELLANEOUS 


ORNAMENTAL Iron designs. Book of 
1600 beautiful practical designs for rail- 
ings, columns, etc. Free literature. Cun- 
ninzham, 3881 South 3200 West, Р.О. Box 
20005-S, Salt Lake City, UT 84120-0005. 


VACUUM CLEANERS “Discount Prices” 
"New" Rainbow $389.95, Kirby, Filter 
Queen, Compact, Details: АВС Vacuum 
Warehouse, 7021 Burnet-P5, Austin, Texas 

8751. 


WITCHCRAFT: HARNESS ITS POW- 
ERS! Gavin & Yvonne Frost, world's fore- 
most Witches. Teachers. Box 1502-PS, New 
Bern, NC 28560. 


TREASURE FINDERS/ 
METAL DETECTORS 


` FIND old coins, jewelry, gold nuggets. 
New patented revolutionary device. Free 
catalog. Gardiner, 4729L N. 7th Ave., Phoe- 
nix, 85013. 


CARTOONING 


CARTOON for Fun and Money!!! Free 
booklet! Cartoons, Box 40614B, Detroit, 
Michigan 48240. 


SELF IMPROVEMENT 


SPEEDRHEADING COURSE! Doubles 
speed in a week, with IMPROVED Com- 
rehension! Send $10.00 (Total Cost) to 
arris Institute, Box 3233-PS-1, Sta. C, 


| Ottawa, Canada K1Y 4J5. 


OLD GOLD, JEWELRY 
WANTED 


HIGHEST CASH for Gold, Jewelrv, Gold 
Teeth, Rings, Diamonds, Watches, Silver, 
Platinum. Mail Articles Today. Free gift 
with Information. Chicago Gold & Pre- 
cious Metals, 10 S. Wabash, Dept. 957, 
Chicago, 60602. 


TAKE NO CHANCES. Deal with oldest, 
most reliable firm in old gold business. 
Established 1934. We buy Gold, Silver, 
Platinum, Diamonds. Highest Cash. Free 
information. Rose Industries, 29-Y East 
Madison, Chicago 60602. 


WATCHES, CLOCKS 


CLOCK and Watch Repairing books, 
tools, materials. Free book catalog. North 
American, Box 77-BR, Fox River Grove, 
Illinois 60021. 


CLOCK plans, movements, dials, parts, 
72 page catalog $2.50. Turncraft Clocks, 
7912 Olson Hwy., Minneapolis, MN 55427. 
Dept. ps22. 


WINEMAK ING 


WINEMAKERS—BEERMAKERS Free 
Catalog. Fast Service. Large Selection. 
Kraus, Box 7850-N Independence, MO 
64053. 


FREE ENCYCLOPEDIA WINEMAKING 
Beermaking, Supplies, Equipment Ingre- 
dients. Vynox, Box 515498, Rochester, NY 
14615. 


WINEMAKERS — BEERMAKEHS — 
GASOHOL. Free catalog, Equipment Sup- 
plies, Continental, Box 188-PS, Cassel- 
berry, FL 32707. 


WINEMAKERS - BEERMAKERS — 
Fresh Stocks. Fast Service. Free Catalog. 
O'Brien's, Box 284A, Wayne, IL 60184. 


BEERMAKERS! Free Specialist Catalog/ 
Newsletter. William's, Box 461-P5, Oak- 
land, California 84604. 


WINEMAKERS - Beermakers: Free Il- 
lustrated catalog of з M cemplex. Р.О. 
Box 12276H, Minnea MN 55412-0276. 


FREE BEERMAKING Catalog. Low prices. 
Large selection. Beergear, Box 25093-5, 
Lansing, MI 48909, 


FREE BEERMAKING BOOK plus cata- 
log. Finest equipment, Ingredients. One- 
Day Service. Fully guaranteed. SPI, Box 
784-5, Chapel Hill, NC 27514. 


WATER PURIFICATION 


PUREST WATER from HOME DISTILL- 


ER, WATER WISE, Box 45981, Centerhill, 
FL 33514, (8000874-9028. 


KNIFEMAKING SUPPLIES 


MATERIALS FOR CUTLERY 
38 Page Catalog $2.00. Custom Knife- 
makers Supply, Box 608-PS, Emory, Texas 
75440. 


CAMPING EQUIPMENT 


FREE Discount Catalog, Backpacking, 


Camping, Campmor, Box 999-P, Paramus, 
NJ 07652. 


A/M.C./Am.Ex. 
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pests. Target, plinking, thrilling sport! Astound friends! 
breath gives amazing power!Pierces 14" plywood! Rugged .38 cal. chec 
aluminum, 135 steel darts, carry case, instructions. 1-piece model: models: $145 РР! іммер, DELIV. 


HEARING AIDS 


HUGE SAVINGS. Eliminate dealer 
markup. Free Trial. Batteries wholesale. 
Terms Arranged. Lloyds-PSC, Rockford, 
IL 61104. Call 1/800/323-1212 Toll Free 


GIANT Savings In-The-Ear Specialists 
30 Day Trial. Terms. Riteway, Box 594518, 
Chicago, IL 60659. 


Ew. HEARING AIDS! 


SAVE 50% 
e All types of Aids 
e Try our all in the ear 
e 30 Day Trial « No Salesman 
« Free Catalog e Write: 
BETTER HEARING 
Box 537- 69G 
Brookport, IL 62910 


HEARING AIDS 


15 PRICE CATALOG FREE! 

§ SUPER SAVINGS! Newest. Finest. All 

рез. Buy DIRECT & save up to HALF! 
I No s 


gramon: Sold by AIR MAIL on 
E honeys к BEE atalog. Write: 
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апу breeds. i 
Care $100 Let this National Association of 


abbi Breeders heip 
AMERICAN RABBIT ASSOCIATION, INC. 
Box 426-T21, Bloomington, ILL. 61701 


EARTHWORMS, 
CRICKETS, FROGS 


FREE Literature. Raise Fishworms, 


Crickets. Red wigglers—1000—$8.95, 
0000—3$42.50. Carter Farm—12, Plains, 
GA 317890 


AIRGUNS 


RWS 


| PRECISION 
AIRGUNS 


Air Rifles, Air Pistols for 

Adults, made in Germany with 
Lifetime Warranty. Meisterkugeln 
Match, Superpoint, Hollowpoint, 


‘Hobby and Standard Pellets, 


Targets, Traps, Scopes and 
Accessories. For 

our new ‘Olympic 

Year" catalog send 


DYNAMIT NOBEL OF AMERICA INC. 
105 Stonehurst Court, Northvale, New Jersey 07647 


'ompact,220' range $9.97! 
5*5' Popular, 300 $10.97! 6' 
, Magnum 350° range $11. 9T! 
S'Super-Mag (2-prece) 450' 
$19.97! Add $200 ER above 
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Booklets, catalogs, and folders listed below provide reliable information, illustrations, and specifications to help you in planning the риг- 
chase of a variety of products or services offered by these dependable companies. The convenient order form will save you time and postage. 


501 Ultralight Headset А leaflet from ACS 
Communications introduces its new Elite 
Ultralight Headset for effortless use of your 
telephone while you continue house or office 
work without interruption. Easy to use, comfort- 
able, and featherweight, it's supported by a 
thin wire over the head and rests gently 
against the ear. Free 


502 Catalytic Wood Stove The full-color 
brochure from Arrow Tualatin explains the 
company's ATS model catalytic wood stove. 
The high-technology stove is 82-percent over- 
all efficient, and it produces extremely low 
emissions. Free 


503 Swinging Wood Patio Door С. E. 
Morgan's eight-page, full-color catalog de- 
scribes wood patio doors that swing in rather 
than slide, reduce heat loss, and improve 
security. Two- and three-door units are made 
in replacement sizes to simplify installation 
for either remodeling or new construction. 25¢ 


504 Portable Clamping-Lighting Tool A 
brochure from Design International describes 
Its unique tool, which instantly grips and holds 
flashlights or trouble lights anywhere, anytime, 
on anything. It's for use by do-it-yourselfers 
in autos, camping, emergencies, garage, 
home, fishing trips, etc. Free 


505 Power Yard Tools Echo offers grass 
trimmers, chain saws, power blowers, and 
duster-misters to satisfy your needs. All the 
tools are gasoline powered for complete 
portability. Echo's high-performance two-stroke 
engines make outdoor projects easier. А book- 
let from the company describes the complete 
product line. Free 


506 Microcomputer Program — Enercomp 
introduces MICROPAS, a microcomputer pro- 
gram for building-energy analysis that allows 
building professionals to estimate the energy 
efficiency of a building during the design 
process. This booklet from Enercomp explains 
the program. Free 
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507 Auto Accessories Engine Service 
Group has thousands of stock and high- 
performance auto accessories, including en- 
gine and chassis parts and van, pickup, 
off-road, and heavy-diesel parts. The latest 
wholesale catalog of auto-engine-overhaul kits 
is available. $1 


508 Emergency Signal Light А leaflet from 
Fleet Specialties Div. describes the Super 
Strobe ||, the company's hand-held, battery- 
operated emergency-signal-light kit. The light 
is ideal for motoring, boating, camping, 
cycling, backpacking, or wherever an emer- 
gency requires signaling for help. Free 


509 Energy Systems А four-color brochure 
from Lopi International describes its full line 
of quality, efficient fireplace inserts, wood 
stoves, and mobile-home units. Free 


510 Parking-Proximity Alert Lumen Amer- 
ica Corp.'s leaflet describes its high-technology 
Ultrasomc Parking Alert. Designed to inform 
how far your car is from obstacles behind, 
it's ideal for cars, trucks, and RVs. Free 


511 Personal Word Processing This book- 
let details the Microwriter portable personal 
word processor, the answer for professionals 
with heavy documentation requirements. If you 
don't type and find writing or dictation ineffi- 
cient, this is your answer. 50£ 


512 Fireplace Heat Exchanger А full-color 
brochure from Welenco Mfg. describes the 
company's fireplace heat exchanger, available 
for masonry fireplaces, custom fireplaces, and 
most zero-clearance fireplaces. Free 


513 Inflatables This eight-page booklet, 
titled “Those Versatile Boats in a Bag,” has 
been developed by the Inflatable Boat Com- 
mittee of the National Marine Manufacturers 
Assn. to inform potential buyers of the adapt- 
ability of inflatables to any lifestyle. They can 
be used for fishing, sailing, hunting, cruising, 
and other outdoor activities. 50¢ 


POPULAR SCIENCE P.O. Box 322, Dalton, Mass. 01226 THIS COUPON EXPIRES JULY 31, 1984 
Note: POPULAR Science Massachusetts address is for Product Information only. 
Please send the items checked below. | am enclosing $1 handling charge 3 
(any number of items) plus amount required for priced items. | AM ENCLOSING 
ог priced items 
О 501 О 505 D 509 О 513 50¢ 517 j T 
О 502 L] 506 [] 510 O 514 О 518 $1 for handling 
О 503 25e [1 507 $1 О 511 50€ [] 515 [] 519 $8.95 $ TOTAL REMITTANCE 
O 504 O 508 O 512 [] 516 О 520 
Name (please print) 
Address City & State | Zip. — 


Please send cash, check, or money order made out to POPULAR SCIENCE. 
No stamps or foreign currency. Allow approximately six weeks' delivery. 


514 Exploring the Sea Here's a booklet 
about marine electronics: how depth finders, 
chart recorders, and radios work, along with 
installation information. It also explains how 
to catch fish with electronic aids. The com- 
plete catalog is from Ray Jefferson. Free 


515 Fishing Boats Ranger fishing boats 
by Wood Mfg. Co. are designed for freshwa- 
ter fishing. Ranging in size from 16 to more 
than 20 feet, they are the choice of the 
nation's top anglers. Color literature from 
Ranger Boats describes models for the week- 
end fisherman as well as the seasoned pro- 
fessional. Free 


516 Runabouts Mark Twain's line for 
1984 includes 10 runabout models 16 to 19 
feet, open bows, closed bows, sports decks 
available in outboard and stern-drive models, 
plus six cruisers and fishing boats. Get the 
color literature from Mark Twain Boats. Free 


517 Stained-Glass Cutting — This brochure 
from Red Devil shows how to prepare for work- 
ing with stained glass, including scoring meth- 
ods and the tools required. Free 


518 Outdoor Power Products Two new 
color catalogs are available from Roper Out- 
door Products. They cover the Roper and Rally 
lines of equipment; photographs and specs 
of each model are included. Free 


519 How-to with Wood A 208-page book 
from Louisiana-Pacific offers information on 
wood and wood products—how they are 
graded, classified, and used. The book, from 
Robert Scharff and Assoc., includes more than 
three dozen project plans. $8.95 


520 Stress Reduction This brochure from 
Synapse Software describes Relax, a new 
hardware-software package compatible with 
most home computers that allows you to re- 
duce stress using bio-sensory technology. The 
package includes an audio cassette, workbook, 
and all hardware and software. Free 
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COMPARED TO CHEVY 310 HONG ШЙ 
THE COMPETITION COMES UP SHORT. 


Chevy 5-10 Long Bed is almost 5 inches longer—and wider 
—than Ford Ranger. And it's longer than Nissan and 
Toyota, too. 

Revolutionary 4x4. Available Insta-Trac lets you shift 
from freewheeling 2WD to 4WD High and back at any 
speed. You can't do that with Ford or the imports. 

Gas press shocks available. Delco/Bilstein gas shocks, 


standard with the optional off-road 4x4 package, are 

designed to fine-tune themselves for amazing traction off- 

road and a highway ride so smooth you may forget you're 

driving a бы. Gas shocks are a factory-installed option үну 


Ford and the imports don't offer. 
Longer box. And a whole lot more. S-10 Long Bed. 
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ME que mg “tar a mg nicotine zy i That Cigarette Smoking Is Dangerous to Your Health. 
| .. per cigarette, FTC Repor Mar.'83 | 
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